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It wont runouto 


The authors of these quotes have not received 
any financial consideration or other remuneration 
for the use of these quotes, nor do they have any 
financial or proprietary interests in Viscoat® 


b.. clinical observation is that I can see a protec- 
tive layer of Viscoat coating the corneal endothelium 
throughout the entire phacoemulsification procedure. 


Sanford Severin, MD, Medical Director 
East Bay Eye Center, Albany, CA 
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“Viscoat lines the endothelium with a protective 
coating as do the other viscoelastic materials. But the 
difference is that Viscoat stays there throughout phaco- 
emulsification, cortex removal and lens implantation.” 


James Little, MD 
Southwest Eye Clinic, Oklahoma City,OK 


“Į used to lose my viscoelastic substance (Healon) 
very early during phacoemulsification. Viscoat has a 
unique quality of remaining as a ‘jello-like’ cover of the 
endothelium. In this respect, Viscoat is a marked 


a William J. Collis, MD, Surgical Director 
Kentucky Eye Institute, Lexington, KY 
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“I no longer worry about scheduling patients with 
compromised endothelia for cataract surgery. Viscoat 
protects these corneas during the entire procedure, pha- 
coemulsification and IOL insertion. With Viscoat, I see 
clear corneas the next day, and they stay clear.” 


James Davison, MD 
Wolfe Clinic, Marshalltown, IA 








“If I see marked endothelial cell dystrophy durin 
cataract surgery, my agent of choice is Viscoat, beca 
it adheres to the endothelium. If 1 don’t have Viscoat, 
won't use any other viscoelastic material, but will us 
balanced salt solution. In my opinion, Viscoat is clinic 
ally better than any other viscoelastic. It remains ; 
through irrigation and doesn’t wash out. In fact, irriga 


tion takes place against Viscoat, not against the delicate 


endothelium. 9 9 Robert Gale Martin, MD 
Carolina Eye Associates, P.A. 


Southern Pines, NC 












































The protection against mechanical trauma offere 
by a viscoelastic is due, in part, to high viscosity. But 
high viscosity serves no purpose if your viscoelastic is 
not in place when the potential for trauma exists. And 
thats what sets Viscoat®* viscoelastic solution apart 
from other viscoelastics. From anterior capsulotomy, 
through nucleus expression or phacoemulsification 
and right up to closing, Viscoat® stays on, and thus 
provides intra-operative protection to the cornea 
endothelium. Its unique coating ability makes Viscoat* 
the superior cell protector." 



























va 


1is ability to protect is further enhanced by the 
chondroitin sulfate component of Viscoat® In the 
corneal storage medium K-Sol®* chondroitin sulfate 
has been shown to extend endothelial cell life 


preservation significantly. ** 


VISCOAT 


ichondroiun sulfate-sodium hyaluronate) 


on you can count on. 
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or information or to order Viscoat™ c 
800-654-6243, or 800-562-3299 
in Washington State. 


Please see page 10 for summary 
‘iscoat™ product information. 
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: < produces a high contrast black and white slide 
| in minutes. 


| cally balanced to give visuals rich, saturated 
| color and pure whites. 


~ lectures, follow-up to rounds or patient education, 


-a fundus camera on Polaroid Colorgraph Type 691 
|. Transparency film. This full-color film creates small 


| 
| bright, high quality, white-on-blue slide in minutes. ment to help you preach what you practice. And 
| format overhead transparencies in just minutes. 
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present your findings than on Polaroid instant of a normal heart during systole (Fig. 6) was a 
films and imaging systems. For staff meetings, | also captured on High Contrast PolaChrome 35mm | 
| Instant Slide Film using the Polaroid FreezeFrame 
Medical Video Image Recorder. 

No matter what youre presenting, or how 
youre presenting it, Polaroid has a film that can 
help you do it better and faster. In color or black 
and white. In 35mm slides, prints or overhead 
transparencies. In seconds. Polaroid has a complete 
line of instant films and the instant imaging equip- 


l | Vheres no faster, or more accurate way to This Doppler Color Flow Mapping image 


Polaroid can help you present the picture of health, 
instantly. The images on the left were created in 
minutes with Polaroid instant films. They show 
just a few of the many applications available from 
Polaroid for use in medical presentations. 

The nerve injury illustration (Fig. 1) was shot 
on PolaBlue 35mm Instant Slide Film to provide a 


PolaBlue is the most cost-effective way to get white- 
on-blue slides of text and illustrations, And like all 
Polaroid 35mm instant films, PolaBlue can be exposed 
in virtually any 35mm camera and developed in 
minutes using the Polaroid 35mm PowerProcessor. 
This fundus image (Fig. 2) was made with 


you get it all A.S.A.P-As Soon As Polaroid instant 
images. For more information on Polaroid instant 
imaging solutions for medical professionals, or to 
find out about our exclusive Medical Image Guarantee 
program, call 1-800-343-5000. 


The X-ray copy of the pelvic area (Fig. 3) 
was made on PolaPan 35mm Instant Slide Film 
PolaPan produces a black and white continu- 
ous tone image. 

This slide of an ear illustration (Fig. 4) was 
made on PolaGraph 35mm Instant Slide Film. It 


This close-up slide of a surgical procedure 
(Fig. 5) was made on High Contrast PolaChrome 
45mm Instant Slide Film. This film is specifi- 
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Gently curved...reduces columnar rigidity 
for ease of insertion 


Broad loop arc designed to enhance tissue contact, 
Stability and lens centration 


Loop designed to reduce capsular stress 


NEW RELAXED LOOP END 


Broader loop arc reduces the potential of a compressed 
loop touching optic surface 


Loop tip remains within the optic diameter, allowing easy inferior 
and superior loop placement, even in small-pupil situations 
ADVANCED OPTICS 


Available with no positioning holes providing a larger, 
clear optical zone 


Available with PDH™ Partial Depth Holes in 6.0mm 
and 7.0mm optics to help reduce unwanted optical effects 


UVBLOC™ Plus, Class | UV Filter provides excellent protection* 


*Mainster. MA. The spectra. classification and rationale of ultraviolet-protective intraocular lenses 
Am J Ophthalmol 1986 Dec: 102:727-732 
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= The MICROVIT cutter offers a 


precision cut with variable 
speed. Our wide-angled port is 
closer to the tip with a non-glare 











- 
finish. 

p Q a S 0 n S æ Linear Aspiration—the venturi 
system provides complete 
control of aspiration from 
OmmHg to 400mmHg. Close 
detailed work on the retina can 
now be accomplished with 
minimal effort. 

7 D 1 a A NEW IMPROVED Fiberoptic 
Light Source—offers excellent 
illumination for visualization of 
the posterior segment with 
automatic bulb changeover. 

y = Microscissors Handpiece— 
Allows computerized adjustment 
of the scissors to surgeon 
preference. Proportional or 

n multi-cut options are available 
and the driver accepts the 
Grieshaber Sutherland line of 
forceps and scissors. 
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m A NEW IMPROVED Air Fluid 
Exchange—allows a controlled 
maintenance of the globe during 


exchange. Passive or active 
egress techniques can now be 
accomplished. 


Phacofragmentation 
Capabilities—built-in 
phacofragmentation offers the 
posterior surgeon fragmentation 
for those difficult lensectomies. 


= Intraocular Diathermy—built-in 
intraocular diathermy is also 
available. 
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3365 Tree Court Industrial Bivd., 
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Call Customer Service 
(800) 325-9500 Telex 981491 STORZ STL 
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VISCOAT 


(sodium chondroitin sulfate-sodium hyaluronate) 


Summary of Product Information 


INDICATIONS: VISCOAT?is indicated for use as 
a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens 
implantation. VISCOAT® maintains a deep cham- 
ber during anterior segment surgeries, enhances 
visualization during the surgical procedure, and 
protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains 
the normal position of the vitreous face, thus pre- 
venting formation ofa postoperative flat chamber. 


CONTRAINDICATIONS: At the present time, 
there are no known contraindications to the use of 
VISCOAT® when used as recommended. 


PRECAUTIONS: Precautions are limited to those 
normally associated with the surgical procedure 
being performed. Although sodium hyaluronate 
and sodium chondroitin sulfate are highly purified 
biological polymers, the physician should be aware 
of the potential allergic risks inherent in the use of 
any biological material. 


ADVERSE REACTIONS: VISCOAT® has been 
extremely well tolerated in human and animal 
studies. A transient rise in intraocular pressure may 
be expected due to the presence of sodium hyalur- 
onate, which has been shown to effect such a rise 
(9.8% > 25 mmHg during 1-3 days after surgery in 
human clinical trials). 


HOW SUPPLIED: VISCOAT® is a sterile, non- 
pyrogenic, 0.25 ml or 0.50 ml, viscoelastic prepar- 
ation supplied in a disposable syringe (encased in 
a plastic sheath with a threaded luer tip). A sterile 
27-gauge, disposable blunt-tip cannula is provided 
separately. 


FOR INTRAOCULAR USE. 

Both VISCOAT® and cannula are for single use 
only. 

Store Between 2°-8°C (36°-46°F). Do Not Freeze. 


CAUTION: Federal law restricts this device to sale 
by, or on the order of, a licensed physician. 


CooperVision, Inc., CooperVision CILCO® 
Bellevue, Washington 98008-5496 


Revised April 1987 





Goper Vision” 
Copes 


CooperVision CILCO® CooperVision, Inc., 


3190 160th Avenue, S.E., Bellevue, WA 98008-5496. 


1-206-644-2400, Toll free 1-800-654-6243, 
In Washington State: 1-800-562-3299, 
Telex: 152-630 


See ad on inside Cover 2, pg 1 
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The tonometer + 
held inthe ð 
highest esteem. 


Clement Clarke 


The Perkins Applanation Tonometer is available 
at an authorized Clement Clarke Inc. dealer. Call 
1-800-898-8923 for more information. 
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INTRODUCING 
6 MINUTE STERILIZATION. 
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With no steam or chemicals for safer handling 


The Cox Rapid Heat Transfer Ster- 
ilizer uses dry heat — long recog- 
nized as one of the safest methods of 
sterilization. Dry heat eliminates the 
corrosive, dulling effects of steam and 
chemical vapor sterilizers. It’s the decid- 
edly better way to sterilize and now 
it’s decidedly faster. 

With the Cox Sterilizer, your 
instruments are ready in six minutes. 
You can even sterilize between 
patients and reduce your inventory of 
instruments. Depending upon the 
size of your practice this alone could 
amount to hundreds, perhaps thou- 








of delicate instruments. 


sands of dollars. You'll save too on 
the purchase, storage and use of 
potentially toxic chemicals and expen- 
sive venting to rid your office of 
unpleasant odors. 

How does it work? The Cox Steri- 
lizer uses microprocessor heat transfer 
technology to maintain a uniform 
temperature of 375 deg. F. Air flow 
volume is in the range of 3,000 ft./ 
min. The temperature remains constant 
and precise, avoiding instrument- 
damaging “hot spots” common in 
conventional dry heat ovens. 

Effectiveness? Tests by the Baylor 


— | 
— 


41 ut 


College of Dentistry measured it by 
the benchmark for dry heat steriliza- 
tion — the spores of Bacillus subtilis 
— and determined that the Cox Steri- 
lizer meets or exceeds the require- 
ments for sterilization established by 
any regulatory or scientific organiza- 
tion in the world. 

For more information on how six 
minute sterilization can benefit your 
practice, call 1-800-247-6493. In Texas: 
(214) 528-8900. or contact your near- 
est Cox Sterile Products dealer. 





Pat. Pending 








7 








l 





im 





i 








RAPID HEAT TRANSFER 


The Cox Rapid Heat Transfer Sterilizer has been authorized for commercial 
distribution as a medical device in the United States. 


WHERE BSS PLUS® (Balanced Salt Solution Enriched 
with Bicarbonate, Dextrose and Glutathione) HAS BEEN 
SHOWN TO PROTECT AND MAINTAIN 
INTRAOCULAR TISSUES 


AQUEOUS HUMOR 


Human 
Aqueous Humor BSS PLUS® 


Sodium 
Potassium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Phosphate 
Lactate 
Glucose 
Ascorbate 
Glutathione 
Citrate 
Acetate 
pH 
Osmolality (MO,m) 304 

(All concentrations expressed in mmol/L) 
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BSS PLUS" 30 mL and 500 mL 
BRIEF SUMMARY 
Based on 5/87 and 3/87 Inserts 
DESCRIPTION: BSS PLUS” 30 mL is a sterile intraocular irrigating solution 
for use during surgical procedures requiring a relatively small volume of 
intraocular perfusion, e.g., anterior segment surgical procedures. The solu- 
tion consists of two separate parts which are mixed aseptically prior to use. 
BSS PLUS” 500 mL is a sterile intraocular irrigating solution for use during 
intraocular surgical procedures, even those requiring a relatively long intra- 
ocular perfusion time (e.g., pars plana vitrectomy, phacoemulsification, 
extracapsular cataract extraction / lens aspiration, anterior segment recon- 
struction, etc.). 
The solution does not contain a preservative and should be prepared just 
prior to use in surgery. 
Part I: A sterile 28.8 mL solution in a 30 mL single-dose plastic bottle or a 
sterile 480 mL solution in a 500 mL single-dose bottle to which the Part II 
concentrate is added. Each mL of Part | contains: Sodium Chloride 7.44 mg, 
Potassium Chloride 0.395 mg, Anhydrous Dibasic Sodium Phosphate 
0.433 mg, Sodium Bicarbonate 2.19 mg, Hydrochloric Acid and/or Sodium 
Hydroxide (to adjust pH), in Water for Injection. DM-00 
Part Il: 30 mL size: A sterile concentrate in a 1.2 mL single-dose syringe for 
addition to Part 1. 500 mL size: A sterile concentrate in a 20 mL single-dose 
vial for addition to Part I. Each mL of Part II contains: Calcium Chloride Dihy- 
drate 3.85 mg, Magnesium Chloride-Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water for on 
-00 


After addition of BSS PLUS® Part II to the Part | bottle, each mL of reconsti- 
tuted product contains: Sodium Chloride 7.14 mg, Potassium Chloride 
0.38 mg, Calcium Chloride Dihydrate 0.154 mg, Magnesium Chloride Hex- 
ahydrate 0.2 mg, Anhydrous Dibasic Sodium Phosphate 0.42 mg, Sodium 
Bicarbonate 2.1 mg, Dextrose 0.92 mg, Glutathione Disulfide (Oxidized Glu- 
tathione) 0.184 mg, Hydrochloric Acid and/or Sodium Hydroxide (to adjust 
pH), in Water for Injection. 

The reconstituted product has a pH of approximately 7.4. Osmolality is 
approximately 305 mOsm/kg. 

CONTRAINDICATIONS: There are no specific contraindications to the use of 
BSS PLUS however, contraindications for the surgical procedure during 
which BSS PLUS* is to be used should be strictly adhered to. 

WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS PLUS“ 
is NOT for injection or intravenous infusion. 

PRECAUTIONS: DO NOT USE BSS PLUS* UNTIL RECONSTITUTED. Do not 
use Part | if it does not contain a vacuum (500 mL size). Do not use additives 
other than Part Il. Do not use if Part |, Part II or the reconstituted solution is 
discolored or contains a precipitate. SINCE BSS PLUS IS INTENDED FOR 
INTRAOCULAR IRRIGATION, IT DOES NOT CONTAIN A PRESERVATIVE 
AND, THEREFORE, SHOULD NOT BE USED ON MORE THAN ONE PATIENT. 
DISCARD ANY UNUSED SOLUTION SIX HOURS AFTER PREPARATION. 
Studies suggest that intraocular irrigating solutions which are iso-osmotic 
with normal aqueous fluids should be used with caution in diabetic patients 
undergoing vitrectomy since intraoperative lens changes have been 
observed. 

There have been reports of corneal clouding or edema following ocular sur- 
gery in which BSS PLUS® was used as an irrigating solution. As in all sur- 
gical procedures, appropriate measures should be taken to minimize trauma 
to the cornea and other ocular tissues. 

ADVERSE REACTIONS: Rarely, postoperative inflammatory reactions as well 
as incidents of corneal edema and corneal decompensation have been 
reported. Their relationship to the use of BSS PLUS has not been 
established. 

QVERDOSAGE: The solution has no pharmacological action and thus has no 
potential for overdosage. However, as with any intraocular surgical proce- 
dure, the duration of intraocular manipulation should be kept to a minimum. 
U.S. Patent Nos. 4,443,432 and 4,550,022 
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The Age of Risk 
The fact that almost 70% of glaucoma patients are over 60 
years of age' has important implications regarding their 
overall health status. 

Even in younger patients, the local arteriosclerosis character- 
istic of glaucoma is frequently accompanied by clinical evidence of 
similar damage to cerebral, cardiac and renal vessels, or to the entire 

~e circulatory system.’ The more typical older patient runs an indepen- 
-< dent risk of age-related changes in cardiopulmonary and metabolic 
function. 
~. Infact, prevalence studies indicate that more than half ofall glaucoma 
-patients have concurrent cardiovascular disease,’ and run over twice the 
risk of the general population of developing diabetes.’ 


DISEASE STATE INCIDENCE COEXISTENCE WITH GLAUCOMA’ 


Hypertension 54.5% 
Arteriosclerosis 58.8% 
Diabetes 15.9% 


Beyond Normotension 

Such statistics mandate that your considerations in selection of a thera- 
peutic regimen for all glaucoma patients go well beyond lowering IOP to 
the normotensive range. 

Ophthalmic beta blockers are clearly today’s drug of choice for man- 
agement of elevated IOP, but the record of nonselective agents raises 
serious questions regarding their safety in the elderly patient. Side 
effects associated with orally administered nonselective beta blockers 
have been seen with those employed ophthalmologically.> In fact, all 
beta blockers are contraindicated in patients with sinus bradycardia, 
greater than a first-degree atrioventricular block, cardiogenic shock or 
overt cardiac failure. 

Systemic effects of nonselective beta blockers** 


CARDIOVASCULAR PULMONARY 
Arrhythmia Asthma 

Bradycardia Bronchial constriction 
Cerebrovascular accident Bronchospasm 
Hypotension DRUG INTERACTIONS 
Oral beta blockers 
Calcium antagonists 
Reserpine 

Digitalis 
Bronchodilators 
Insulin 















Raynaud's phenomenon 
Syncope 

Palpitation 

Congestive heart failure 





Systemic Spillover 
The mechanisms for this “systemic spillover” of ophthalmic beta blocker 
effects are both pharmacologic and pharmacokinetic. 

From a pharmacokinetic standpoint, it's important to note that all 
eyedrops drain through the nasolacrimal system rapidly. An estimated 
80% of the drug may be absorbed through the nasal mucosa directly into 
the bloodstream, thus reaching target organs without first being metabo- 

-lized in the liver (first-pass effect)? 
- Pharmacologically, nonselective agents block both beta-land beta-2 
~~ receptors. Thus, the potential for pulmonary and metabolic as well as 
-cardiovascular side effects is significant? 
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The Promise of Oculoselectivity 
A new generation of oculoselective beta blocking agents | 
offers hope of overcoming most of the systemic spillover 

associated with nonselective agents. Oey 
The beta-1 selectivity of these agents strongly dimin- 

ishes their effect on organs containing beta-2 receptors and, therefore, — 
the risk of bronchial constriction, peripheral vascular constriction ang ua 

atered glucose metabolism.‘ 7 
The pharmacokinetic profile of the oculoselective agent is si imilarly — 

unique. It exhibits a high degree of lipid-solubility which permits pene- 

tration of the corneal surface in order to reach the desired site of action® = 

Lipid-solubility, furthermore, accounts for a high volume ofdistribu- 
ton throughout extra- and intracellular spaces, so that beta-blocking - 
activity remains low throughout the body. In addition, more drug is 
bound to plasma protein, and less free drug is available to interact with 
raceptors throughout the body. Such is not the case with nonselective 
beta blockers which exhibit significant plasma activity even after í op 
taalmic administration.$ : 

Numerous clinical studies support the lack of systemic spillover with 
eculoselective beta blockers. These agents demonstrate little effect on- 
cardiopulmonary function, and would not be expected to interfere with - 
concomitant medications including calcium channel blockers, diure -< 
ics, digitalis, oral beta blockers, bronchodilators or insulin therapy." - 

















MEAN PULSE RATE (beats/min) 
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Relative effects of selective and various nonselective beta- 
blocking agents on pulse rate of 6 normal subjects following 10 — 
minutes of exercise." 


Clearly, the choice of an oculoselective beta blocker addresses nas : 
‘hat go well beyond achievement of normotension for the typical — 
ee patient in “the age of risk.” 
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Maltzman-fenzi 


Lens Hook 

V-shaped tip for posi- 
tioning superior loop 
with hole in distal end. 
K3-5532 str. 
K3-5533 ang. 
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Lester Lens Pusher 
Hourglass shaped tip 

is Suitable for manip- 
ulating lenses with and 
without holes. Shaft is 
vaulted to reach the 
inferior loop without 
pressing on the optic. 
K3-2691 
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Sinskey Lens Hook 
For manipulating IOL's 
with holes. Available 
with flat or round 
handie. 

K3-5220 fat str. 
83-5230 flal, anq. 
K3-5232 round, Str. 
K3-5233 round, ang. 


Kuglen iris Hook 
Used as an tris retrac- 
tor, lens quide or lens 
manipulator. Available 
with round or flat 
handie. 

K3-5500 flat, str. 
K3-5520 flat, ang. 
K3-5522 round, str. 
K3-5523 round, ang. 
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Knolle-Volker Lens 
Holding forceps 

Peg in upper jaw fits 
hole in optic while 
notch in lower jaw 
holds superior loop for 
simultaneous insertion 
of optic and loop. 
K5-8461 





KelIman-McPherson 


Forceps, 7.5mm 
thin jaws, The most 
frequently used instr! 
ment for IOL insertio 
May be used for 
grasping optic or loo 
K5-3030 
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THE 

INCOMPARABLE STAR 

OF GLAUCOMA THERAPY 
TODAY 


In patients in whom TIMOPTIC® (Timolo! Maleate, MSD) 
was previously well tolerated, 


TIMOPTIC Surpassed Betoptic for Ocular Comfort* 


30 | 3 3 
Ocular adverse experiences in patients 
maintained on TIMOPTIC (n = 173) 
or switched to Betoptic (n = 180)! 

a 20% 
Betoptic 
7% 
TIMOPTIC 
O 





Many patients who were switched from therapy with 
TIMOPTIC to Betoptic experienced an increase in ocular 
discomfort. 


Treatment with TIMOPTIC caused significantly fewer 
incidences of burning, stinging, and tearing than with 
Betoptic. 


*In a multicenter, double-masked, randomized, parallel study, 353 patients with a history of satisfactory 
IOP control and tolerability while on TIMOPTIC were treated for 12 weeks with either TIMOPTIC 0.5% 
b.i.d. or Betoptic 0.5% b.i.d. (p<0.01). 


‘Data available upon request from Merck Sharp & Dohme, Professional Information, West Point, PA 
19486-9989. 
Five patients had a serious adverse experience during the study: four in the timolol treatment group 
and one in the betaxolol treatment group. Investigators considered four of these incidences either 
“definitely” not drug related or “probably” not drug related, One incident was considered “possibly” 
drug related; however, the patient continued in the study until relative Day 43. 
Five patients were discontinued from the timolol treatment group due to an adverse experience. 
Ten patients were discontinued from the betaxolol treatment group due to an adverse experience. 
Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC should be observed 
for a potential additive effect either on the intraocular pressure or on the known systemic effects of 
beta blockade. 
TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or 
severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third- 
degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock; and 
hypersensitivity to any component of this product. 
NOTE: Betoptic is the registered trademark of Alcon Laboratories, Inc. for betaxolol hydrochloride. 
Copyright © 1989 by Merck & Co., Inc. 
Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing Information on the last 
page of this advertisement. 





For the majority of patients with chronic 
open-angle glaucoma or elevated IOP 
who are at sufficient risk to require therapy 
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STERILE OPHTHALMIC SOLUTION 
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How fo start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day. after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.1.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthaimic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s} bid. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) bd. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. if any agent is an ophthalmic beta-adrenergic biocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used. but add one drop of 0.25% TIMOPTIC to 
the affected eye(s} b.i.d. 


3. On the following day. discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patients response to treatment. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s}. Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease. sigrs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC i contraindicated in pabents with bronchial asthma. a fistory of Bron- 
chal asthma. or severe chronic obstructive pulmonary disease isee WARNINGS) sinus bradycardia, sec- 
ond- and third-degree atrioventricular Diock. overt cardiac failure (see WARNINGS). cardiogenic shock: 
hypersensitivity to any component af this product 
WARNINGS: As with other topically applied ophthairme drugs. this drug mey be absorbed sysiemucally 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac tailure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Faure: Sympathetic simulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility. and Hs inhibition by beta-adrenergic receptor blockade may precipitate 
more severe fature 
in Patients Without a History of Cardiac Failure: Continued depression af the myocardium with bela-blocking 
agents over a period of time can. in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC shouid be discontinued. 
Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g. 
CHRONIC BRONCHITIS, EMPHYSEMA} OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ 1S CONTRAINDICATED. see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS. INCLUDING TIMOPTIC However, if TIMOPTIC is necessary in 
such patents, then the drug should be administered with caution since it may biock bronchodiation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors 
Major Surgery: The necessity or desirability of withdrawal of Dela-adrenerg:c blocking agents prior to major 
surgery :s controversial, Beta-adrenergic receptor biockade impairs the apility of the heart to respond to 
beta-adrenergically mediated reflex stimuli This may augment the risk of general anesthesia im surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor biocking agents have been subiect to protracted 
severe hypotension during anesthesia Difficulty in restarting and maintaining the heartbeat has also been 
reported For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

if necessary during surgery, the effects of beta-adrenergic biocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, of levarterenoi. 
Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
10 spontaneous hypoglycerma or to diabetic patients (especiaily those with labile diabetes) who are receiving 
insulin or oral hypoglycemuc agents Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 
Thyrotoxcosis: Beta-adrenargic blocking agents may mask certain Clinical signs ie g. tachycardia) of 
hyperthyroidism. Patients suspected af developing thyrotoxicosis shauid be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
shouid be observed for a potential additive effect either on the intraocular pressure ar on the known systemic 
effects of beta blockade 

Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse. these 
agents should be used with caution in patents with cerebrovascular insufficiency if signs or symptoms 
suggesting reduced cerebral blood flaw develop following initiation of therapy with TIMOPTIC. alternative 
therapy shouid be considered 
Muscle Weakness. Geta-adrenergic biockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g... diplopia. ptosis. and generalized weakness) Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp 
loms 

in patents with angle-ciosure glaucoma, the immediate obiechve af treatment is to reopen the angle. Tus 
requires consincting the pupil with a miotic. TIMOPTIC has ittie or no effect on the pumi When TIMOPTIC:s 


used to reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miotic and 
not alone 

As with the use of other antigiaucoma drugs, diminished responsiveness to TIMOPTIC™ (Timolot Maleate. 
MSD} after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patents have been followed for at least three years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization 
Grug interactions. Aithough TIMOPTIC used alone has ttle or no effect on pupi size. mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker 1s administered to patients racensing 
catecholamine-depieting drugs such as reserpine, because of possible additive effects and the produchon of 
hypotension andar marked bradycardia. which may produce vertigo, syncope. or postural hypotension 

Caution should be used in the coadministraon of beta-adrenergic blocking agents. such as TIMOPTIC, 
and oral cr intravenous calcium antagonists. because of possible alnoventncuiar conduction disturbances. 
left ventricular failure. and hypotension in patents with unpaired cardiac function, coadmimstrahion should 
de avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging alnoventricular conduction hme 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
cally in Studies lasting one and two years respectively 
Carcinogenesis, Mutagenesis. impairment of Fertility: in a two-year oral study of tumoloi maleate in rats. 

there was a Stafstically significant (p~ 0.05) increase im the incidence ot adrenal pheochramocytomas in 
male rats administered 300 times the maximum recommended human oral dose’ ( mg kg day} Similar 
differences were nat observed in rats administered orai doses equivalent to 25 of 100 times the maumum 
recommended human oral dose in a tfehme oral study m mice, there were statistically significant ip 0.05) 
mcreases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg kg day. but not at 5 or 50 mg kgday There was aiso a significant increase in mammary 
Ee ale al the 500-mq kg day dase This was associated with ade jaa prolactin which 

curred on female mice admunstered timoto! at 500 mg kg. but not at doses of 5 or 50 mg kg day An 
ee meidence of mammary adenocarcinomas in rodents has been a with administration of 
several other therapeutic agents which elevate serum prolactin. but no correlaken between serum proiachn 
levels and mammary tumors fas been established inman Furthermore. in adult human female subiectis wha 
received oral dosages up to BO mg timolo! maleate, the maximum recommended Numan oral dosage. there 
were no chnically meaningful changes in serum prolactin. 

There was a statistically significant increase ip- 0 G5)1n the overall incidence of neoplasms in female mice 

at the 500-mg-kg day dosage levei 

Timolo! maleate was devoid of mutagenic potential when evaluated i vivo (mouse) in the mucronucieus 
test and cytogenetic assay (doses up to 800 mg-kg! and  vifro ina neoplashe cell transformation assay (up 
to 100 wgmL}. in Ames tests. the highest concentrations of imolol employed. $000 or 10.000 ug piate. 
were associated with statistically significant elevations {p 0.05) of revertants observed with tester strain 
TAIOG (in seven replicate assays} but not in the remaining three strains. in the assays with tester strain 
TATQ0. no consistent dose response relationship was observed. nor did the ratio of test to contro! revertants 
reach 2 A rato of 2 :s usually considered the criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at dases up te 
150 mes the maximum recommended human orai dose 
Pregnancy Pregnancy Category C. Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg-kg day (50 mes the maximum recommended human ora! dose} showed no evidence of fetal malforma- 
tions Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development af offspring. Doses of 1000 mg:ka-day (1.000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resarptions. 
increased fetal resarptions were atso seen in rabbits at doses of 100 umes the maximum recommended 
human ore! dose. in this case without apparent maternotoxicily. There are no adequate and well-controlled 
studies in pregnant women TIMOPTIC should be used during pregnancy only if the potential benetd justifies 
the potential risk to the fetus 
Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants. a 
decision should be made whether to discontinue nursing or to discantinue the drug. taking inte account the 
miportance of the drug to the mother. 

Pediatric Use: Satety and effectiveness in children have not been established by adequate and well-controlled 
Studies 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tons have been reported either in clinical tals of up to three years’ duration prior to release in 1978 of since 
the drug has been marketed 

BODY AS A WHOLE Headache. asthenia, chest pain CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension. syncope. heart block. cerebral vascular accident, cerebral ischema. cardiac failure, palpitation. 
cardiac arrest. DIGESTIVE: Nausea. diarrhea. NERVOUS SYSTEM’PSYCHIATRIC: Dizziness. depression. 
increase i signs and symptoms of myasthenia gravis. paresthesia. SKIN: Hypersensitivity, including loca- 
ized and generalized rash, urticana. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting bronchospastic disease). respiratory failure. dyspnea, nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics {see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation, including conjunchvitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of mote therapy in 
some cases), diplopia, ptosis. 

Causal Relationship Unknown: The following adverse effects have been reported. and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole. Fatigue, Cardiovascular: Hyperten- 
sion, pulmonary edema. worsening of angina pectoris: Digestive: Dyspepsia. anorexia. dry mouth; Nervous 
System:Psychiatric: Behavioral changes including confusion. hallucinations, anxiety, disonentation. ner- 
yousness. somnolence, and other psychic disturbances: Skin Alopecia: Special Senses: Aphakic cystoid 
macular edema: Urogenital: Retroperitoneal fibrosis. impotence. 

The following additional adverse effects have Deen reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthalmic timolol maieate Body as a Whole: Extremity pain, 
decreased exercise tolerance. weight loss: Cardiovascular’ Edema. worsening of arterial insufficiency. Rayn- 
aud s phenomenon. vasodilatation: Digestive. Gastrointestinal pain. hepatomegaly. vomiting, Hematologic: 
Nonthrombocytopenic purpura, Endocrine’ Hyperglycemia. hypoglycemia; Sám. Pruritus. skin irritation, 
increased pigmentation. sweating. cold hands and feet: Musculoskeletal. Arthraigia. claudication. Nervous 
System: Psychatnc. Vertigo, local weakness. decreased libido. nightmares. insomnia. diminished concen- 
tration: Respiratory. Rales. cough. bronchial obstruction: Special Senses: Tinnitus. dry eyes, Urogenital: 
Unnation difficulties. 

Potentiai Adverse FHects: in addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate. Digestive. 
Mesenteric arterial thrombosis ischemic colitis: Hematologic. Agranulocytosis, thrombocytopenic purpura: 
Nervous System: Reversibie mental depression progressing to catatonia: an acute reversible syndrome char- 
actenzed by disorientation for time and place. short-term memory loss. emotional lability. slightly clouded 
sensorium, and decreased performance on neurapsychometrics, Allergic. Erythematous rash, fever com- 
bined with aching and sore throat. laryngospasm with respiratory distress: Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis, and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practoiol. This syndrome has 
nat been resorted with timog maleate. 

HOW SUPPLIED: TIMGPTIC Ophthalmic Solution. 0.25% and TIMOPTIC Ophthaimic Solution, 0.5% Both 
ate available in 2.5-mL. 5-mL, 10-mL. and 15-mi plastic OCUMETER™~ ophthalmic dispensers with a con- 
tralied drop tip. Alsa Available: Preservative-free TIMOPTIC in OCUDOSE* (Dispenser) Sterite Ophthalmic 
Unit-Dose Dispenser {see separate Prescribing Information). 

Storage: Protect from fight. Store at room temperature. 


“The maximum recommended single oral dese is 30 mg of timolot One drop of TIMOPTIC 0 5% contains 
about 1150 of this dose. which is about 0.2 mq 


For more detailed information. consult your MSD 
WIERCK Representative and the Prescribing information 
SHARP: Merck Sharp & Dohme, Division of Merck & Co. 
DOHME west Point. PA 19486. 
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MAINSTER 
ETINA LASER LE 


ideal lens for panretinal photocoagulation, focal laser 
therapy, S observation and photography 








Photo courtesy of 
Lawrence A. Yannuzzi, M.D. 


e High lateral magnification offers retinal detail comparable to conven- 
tional Goldmann type biomicroscopy 
e Large total field of view with suitable lens and eye movements 


¢ High axial magnification permits detection of subtle intraretinal details 
and retinal thickening 


~ œ High retinal resolution and good visibility through hazy ocular media 

: _* Minimal beam astigmatism in the periphery of the field 

- © Performs well with small pupil diameters, and affords excellent corneal 
= Stability and lid control 


Designed by: 
Martin Mainster, M.D., Ph.D. 


* Kansas City, KS ] iia a 
< m Cokula ` 
© Phillip J. Erickson, M.S. a We, 


a ‘Engineering (206) 455-5200 2255-116th Avenue N.E. 
.» /Greaory L. Heacock, B.S.E. Bellevue. WA 98004 USA 
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Ameen 


Images so real, you 
can see every detail. 


When it comes to delicate 
Yy procedures like cataract surgery, 
color video or film-based printers 
leave a lot to be desired. The fact 
is, they simply can't reproduce 
the sharp detail needed for 
accurate ophthalmologic review. 
Now there's a clear solution. 
The remarkable UP-5000W Color 
Video Printer 
from Sony. 
Unlike 
ordinary 
printers, 
= the Sony 
UP-5000W uses 
g 8-bit digital signal 
processing 
(per color com- 
ponent) to produce over 16.7 









million colors per dot. So you get 
vivid, high-resolution 116mm x 
154mm hard copies compara- 
ble to photographs. 

Detailed color prints aren't 
all that set the Sony UP-5000W 
apart. Unlike other printers, it 
comes with a full range of multi- 
format print modes, from full size 
to 1⁄4 and 1% splits. There's even a 
composite mode so you can 
combine two separate images 
for surgical applications. 

What's more, the UP-5OOOW 
accepts virtually any standard 
video signal. So it's compatible 
with just about every imaging 
system available. 

To see every detail of the 
Sony UP-5000W Color Video 
Printer, just call 1-800-535-SONY. 
(In New Jersey, 201-930-7098.) 





ACTUAL SIZE PRINT 


te 





o 
, 


When you do, you'll ree 
no color video printer gives * 
sharper, clearer hard copies 
And that’s the truth. 


Sony 
Medical 
Electronics 


SONY. 


Sony Medical Electronics 
Sony Corporation of America 
Sony Drive 

Park Ridge, NJ 07656 
Telephone: 1-800-535-SONY 
(in New Jersey, 201-930-7098) 


©1988 Sony Corporation of America 
Sony and Truetolife are trademarks of Sony. 





Caution: Federal (U.S.A.) law restricts this device te 
by or onthe order of a physician or other appropriz 
licensed medical professional 


Caution: See applicable product literature for indic 
tions, contraindications, warnings, Cautions andd 
tions for use. 











Haag- Streit Service, Inc. 


| Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 (201)445-1110 


Stereo-Variator 


The stereo-Variator has two working positions: 
Binocular field of view small Binocular field of view large 


< disengaged << engaged 


What is the Stereo-Variator? 


The result of the latest innovative thinking from Haag- 
Streit, it is a small control unit inserted in the superb 
new 900° BQ slit lamp microscope. With it, 
stereoscopic viewing of the deep vitreous and the 
retina may be obtained over a larger binocular field 
by simply switching the Stereo-Variator to a narrower 
imaging angle, from 13° to 4.5° Examination is possi- 
ble through small pupils or in high myopia, and even 
the endothelial cells may be viewed binocularly with 
consequent improved acuity. 

The brilliant crystal-clear contrast of the 900° BQ 
microscope is retained throughout its whole magnifi- 
cation range of 63x, 10x, 16x, 25x, and 40x, all 
without changing the converging eye-pieces. The 
examiner remains at ease in the natural condition for 
viewing a near object, so is predisposed to receive a 
stereoscopic image. 

A full range of all the accessories you would expect 
from Haag-Streit is available. Please ask for the 
BQ literature from your authorized Haag-Streit distri- 
butor. 
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poe Sterilization Tray 
Be atamasini PT S Nees Co nst ructed of specially anodiz ed 











“Tear Duct Tubes 













Storage Tray aluminum, this impact-resistant 

This sturdy plastic tray provides a tray protects your tubes as weil as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 

tion tray. from the three Jones Tube Sets. obtained upon request. 


*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 






Measuring 59. No. 5, May, 1965. 

Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthaimic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 

aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 

fast way of 

Meee i tubes Additional Information Available From: 

or go-no go ip x. BE 

dimensions. Weiss tevenliffe Glass CA Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 © (503) 643-5674 EE 





OCCLUDERS 
SINGLE 
OR 


MADDOX ROG 


RED LENS 


NEW 
PRAM OCCLUDER 


R. 0. GULDEN & CO.. INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 
215 - 884 - 8105 


OCLLUGER AND RED LEN 
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Alcon Laboratories, Inc. 


Retinal Map designed and developed by 


PO. Box 6600 


inọis 


illustrated by Linda A. Warren 


KIRK H. PACKO, M.D., Chicago, Ill 


Fort Worth, Texas 76115 


817/293-0450 















| OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THe AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 
publication while this work is under consideration, and are not subject to copyright or other rights except those 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of 
the illustrations, or variations of interpretation have not been submitted for publication and will not be 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news 
interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, ora poster 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
study or to the writing of the paper herein submitted. The authors further confirm that they have read and 
concur in the writing and conclusion of the typescript, data, and illustrations submitted herein. 

Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 


Copyright Transfer 


This signed copyright transfer confirms that each part of this work, including the text, the illustrations, the 


tables, the data, and the references, has been submitted solely to THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 


The undersigned author or authors transfer to THE AMERICAN JOURNAL OF OPHTHALMOLOGY all rights, title, and 
interest to all parts of the written work named below, including the following: (1) copyright, (2) the right to grant 
permission to republish in whole or part with or without fee, (3) the right to produce reprints or preprints for 
sale or for free distribution, and (4) the right to republish the work ina collection of articles in any other format. 
The authors further affirm that the work has not been previously published and is not subject to copyright or 
other rights. 


Authors’ names must be listed in the order given on the title page of the manuscript. 


TITLE: 





CORRESPONDING AUTHOR: Name 


Address 
Telephone ( ) 
t Name (Pi) ta ee DIR NAIUT Ee oe eee, Sate! 
Home Address: 
2o Name (PFIN): onsa SI etie: co ee Date: 
Home Address: cerere ee 
Be INGO O01) sania ATE: wo Date: 
Home Address: | 
4. Name (I aa oh lesa, AG AT ae ei, Hate, 
Home Address: 





_. . .Toe accommodate additional authors, copies of this transfer may be made as necessary, | 





very 

TOKO) i hs) | = 
something — 
really big 
happens 


* 


EEA 
cen 
introduces.. 





ble Contact Lens 


(etafilcon A) 


Select! 


ca 





"The first truly 
«<lisposable contact lens 


Now available! 
The disposable lens that 
never needs cleaning 


Now...a significant advance in contact lens wear: 
patients wear ACUVUE lenses for about 1 week, 
then simply dispose of and replace them witha 
new, sterile pair! No cleaning or disinfecting is 
Needed because the lens is used only once. 


Breakthrough technology 
makes it possible 


Years of research and development have made 
ossible the production of ACUVUE lenses by a 
Tunique new Stabilized Soft Molding process, 
whereby ACUVUE is produced entirely in the soft, 
~ wet state. This multipatented process provides 

an entirely new standard of precision, eliminating 

the hydration distortions common to traditional 
shard state manufacturing. The result is a totally 
new, high quality lens that is virtually 100% 
repeatable, offering excellent vision and comfort, 
and making disposability a practical reality. 








Now the better choice 
in vision correction 
is here! 





Superior visual acuity 


When eye care practitioners compared ACUVUE to 
conventional, reusable contact lenses, 71% rated 
ACUVUE superior in visual acuity.! And 69% of 
patients surveyed agreed that ACUVUE provided 
crisper, sharper vision than their previous form 

of vision correction? 


Superior comfort 


In a recent survey of practitioners, 85% agreed 
that their patients reported comfort as better or 
superior to conventional, reusable contact lenses.! 
Patient response was especially favorable: no 
less than 77% reported ACUVUE to be more 
comfortable week after week? 


Most importantly, ACUVUE provides this outstanding 
performance in visual acuity, comfort, and 
reliability continually, lens after lens after lens! 





Superior eye health 
through the simplest 
system of lens wear 


Because ACUVUE is worn for about a week, then 
thrown away, long term lens deposit buildup is 
eliminated...and so are the eye irritations and risks 
to corneal health associated with long term 
buildup. No reusable contact lens can offer this 
safety benefit because, even with proper cleaning, 
protein and other deposits continually build up. 
ACUVUE encourages patient compliance by 
requiring no cleaning or disinfecting: patients 
simply dispose of those potential problems when 
they dispose of the lens. 


Scanning electron photo-micrographs demonstrate 
the ACUVUE advantage: 





An extended wear A daily wear lens ACUVUE 

lens after 1 month after 1 month with Disposable 

with patient care: patient care: Contact Lens after 
Deposit buildup Deposit buildup l week: Minimal 


evident* evident* deposit buildup 


“Representative of over 50 lenses obtained by an independent practitioner from patients 
who reported their compliance regimens 


ACUVUE is a registered trademark of VISTAKON, INC 
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And since cleaning and disinfecting solutions 

are eliminated with the disposable regimen, 
patients using ACUVUE are not at risk for allergic 
reactions associated with solutions. Heres what 
practitioners reported when asked about the 
ACUVUE health advantage: 95% agreed that 
disposable wear was safer and healthier than 
conventional, reusable contact lenses!! 


The most convenient 
regimen for patient 
compliance 


ACUVUE makes patient compliance as simple as 
possible: patients simply dispose of the lenses after 
use. That means there is no care regimen for them 
to follow. No solutions to buy, use, or carry. No time 
expended for maintenance. No inconvenience. 
Nothing could be simpler than the ACUVUE easy- 
to-follow wear schedule. In fact, 98% of practitioners 
surveyed found that patient compliance with 
ACUVUE met or exceeded their expectations! 


Now the better choice in 
vision correction is here! 


An outstanding practice 


building opportunity for you 


Heres what ACUVUE can provide specifically for 


your practice: increased profits per patient; greater 


patient retention because you control the supply 
of lenses; ongoing revenue, plus the potential to 
substantially increase your patient base...including 
the possibility of recapturing contact lens dropouts. 


Source of ACUVUE Patients 














Extended wear, soft 


03% 


Daily wear, soft 


36% 


Spectacles 
7% 
No previous correction 
2% 
Other contact lenses 


2% 


( VISTAKON’) 


a fohmonsfohmon company 
Call 1-800-874-5278 


to place your opening order or to have a sales 
representative call on you. 


© VISTAKON. INC, 1988 


Test markets in Florida and California demonstrated 
that patient interest and acceptance exceeded all 
forecasts for ACUVUE. In fact, a very broad base 
of patients, not just current contact lens wearers, 
readily switched to ACUVUE. 


Satisfaction was outstanding: 94% of patients 
using ACUVUE lenses stated they were satisfied 
and would continue with them.” What’s more, 98% 
would refer others to try ACUVUE!? 


To draw even more patients to your practice, 
Johnson & Johnson is planning a significant 
consumer advertising and promotion campaign 
which will create substantial demand for ACUVUE 
on a national level. 


ACUVUE combines the convenience patients want 
from a contact lens, with the many benefits 

you want for them. It all adds up to a unique new 
practice building opportunity. 


ACUVUE: The first truly disposable contact lens... 
the better choice in vision correction! 


References: 1. Comparison of ACUVUE lenses to soft spherical contact lenses. 
Practitioner Survey, data on file, VISTAKON, INC. 2. Patient use survey, data on file, 
VISTAKON, INC. 
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MEMPHIS EYE CONVENTION 


PRESENTED BY 


THE MEMPHIS EYE SOCIETY 
AND 


UNIVERSITY OF TENNESSEE ¢ DEPARTMENT OF OPHTHALMOLOGY 
MARCH 11-12, 1989 e THE PEABODY HOTEL ¢ MEMPHIS, TENNESSEE 
GUEST FACULTY: 





GEORG EISNER, M.D. 





JACK TAYLOR HOLLADAY, M.D. 


TOPICS THAT WILL BE COVERED: 
Decision Making in IOL Power Calculations Current Concepts in Glare & Contrast Sensitivity Testing 
Vitreous Examination and Its Prognostic Value ncisions and Sutures 
Ophthalmology in Switzerland Small Incision |OLs The Three Essential Steps of Phacoemulsification 
Surgically Tailored Astigmatism Reduction (A Comprehensive Approach to Varying Amounts of Pre-Existing Astigmatism in Cataract Patients) 


A For Further Information Please Contact: 
Thomas C. Gettelfinger, M.D., Director, Memphis Eye Convetion, 6485 Poplar, Memphis, TN 38119, (901) 767-3937 








Manhattan 
Eye, Ear & Throat 
Hospital 
PRESENTS A POST-GRADUATE COURSE IN 


Contact B and A Scan 


Saturday, February 11th, 1989 


Course Director: 
Yale L. Fisher, M.D. 


Faculty: Richard D. Binkhorst, M.D. 
John S. Kennerdell, M.D. 
Jeffrey L. Shakin, M.D. 
Mary E. Smith, B.A., R.D.M.S. 
Yale L. Fisher, M.D. 


Available Equipment: 
Biophysic Medical Opthascon 
Bausch and Lomb/Sonomed 
Cooper Vision — Digital B/A 


For Information, Write: 
Margaret Bobyak, Course Coordinator 
Manhattan Eye, Ear & Throat Hospital 
210 East 64th Street, Room 804 
New York, NY 10021 


Co-sponsored by The American Society of Ophthalmic Ultrasound 


Diagnostic Ultrasonography 


WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 





All submissions must be photocopied from 


their original sources. Please provide the 
author's full name, source, publication date, 
and page number. 


send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 








REFRACTING 





nnovative design, precision 

engineering, and solid- 
state electronics means the 
very latest technology is 
available to you at a cost 
you can afford. 

Call or write Isell Diversa- 
tronics today for complete 
information on the OMNI 
SYSTEMS. 


Call toll free 


1-800-523-0265 
In PA call 1-215-277-5220 


More Examinations. 
More Patients. 

In Less Time. 

And with less effort. 


e)l UUD 
iseli diversatronics 





Anything Else Is A Compromise. 


226 W. Penn Street, Norristown, PA 19401 (215) 277-5220 
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MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 


date for all other foreign subscribers. 


We stock a limited number of copies back to 1987. 


Domestic 
US $10.00 


Single copies 


Canada & Other Foreign 
US $13.00 


Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 





Foscarnet 
AZT 


Cytomegalovirus 


Trial 


FACT: You received a letter from the 
National Eye Institute alerting 
you to this new clinical trial. 


| FACT: successful evaluation of Foscarnet 
depends on referral of patients 
by ophthalmologists. 


FACT: if you have a patient who may benefit 
from this trial, you should call 
301-496-3123, Dr. Alan Palestine 
or Dr. Robert Nussenblatt; 
301-496-1243, Dr. Judith Rubin. 





Chicago, IL 60611 


ENCOURAGE COMPLIANCE. 
PILAGAN™ WITH C CAP” 
COMPLIANCE CAP 


e Tracks next dose to be taken, 
* Provides a means for others to monitor compliance. 


e Minimizes confusion for patients on multidose 
therapy or multiple medications, and 


e Offers the cooling, soothing effects of Liquifilm® 
(1.4% polyvinyl alcohol) 


PILAGAN (p (pilocarpine nitrate 


Liquifilm® sterile ophthalmic solution wit 
C CAP" Compliance Cap Q.1.D. 


INDICATIONS AND USAGE: Pilagan Liquifiim a indicated for: y The control of intra- 
ocular pressure in glaucoma. 2 bigs sie relief of mydriasis in an acutely glauco- 
matous situation. 3) To reverse asis caused by cycloplegic agents. 
splinter r Pilagan ui ie o is contraindicated in persons showin 
hypersensitivity to atid tlc al atau INGS: arco He is cor foi 
systemically through. the conjunctiva. Excessive d Ae ecg on Sean slici 
systemic toxic ba f araia in some individuals PRE General: ilocer os 
has been reported to elici retinal detachment in araa with Ged ral Suen 
disease intlaton of to retinal tears. apran poled gh is for ali ral atts 
label 7 in diig Anal ers lt therapy. € 

have been conducted in animes or in umans to. onud 
the saosin of these effects. cy Category C: Animal reproduction stu 
have not been conducted with pilocarpine | it is also not known whether peeled 
rA E A T A | 
on capac arpine shou nioa woman on ne 
Pediatr Use: Safety and effectiveness in laden fave nel pean established ADVERSE 


REACTIONS: Adverse reactions associated wih topical a therapy include: . 
visual blurring due fo miosis and accommodative spasm dark ada caused 
by the failure of the pupil fo dilate in reduced Humina on, and con onjunctival } ype 


emia. Miotics have been reported to cause lens opacities in susceptible individ 
after prolonged use. Systemic reactions following topical use of pilocarpine-are fare, 
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Trabecular Repopulation by Anterior Trabecular 


Meshwork Cells After Laser Trabeculoplasty 


Ted S. Acott, Ph.D., John R. Samples, M.D., John M. B. Bradley, B.S., 
David R. Bacon, B.S., Stephen S. Bylsma, B.S., and E. Michael Van Buskirk, M.D. 


To study further the transient increase in 
trabecular cell division within the first two 
days after laser trabeculoplasty in human cor- 
neoscleral explant organ cultures, we used a 
pulse-chase protocol in which immediately 
after laser treatment *“H-thymidine was added 
to the culture medium for 48 hours (the pulse 
period). Fresh medium without radiolabel was 
then added for variable times (the chase peri- 
od) before termination of the experiment. Au- 
toradiography was used to follow changes in 
the regional distribution of the cells that di- 
vided during the pulse period and had °*H- 
thymidine-labeled DNA. Laser-treated ex- 
plants, evaluated after a pulse with no chase, 
showed a fourfold increase in cell division 
(P < .001) over nontreated controls. Nearly 
60% of this cell division was localized to the 
anterior, nonfiltering region of the trabecular 
meshwork where it inserts into the cornea 
beneath Schwalbe’s line. Trabecular cell divi- 
sion in other regions of the meshwork was not 
increased over controls at this time. 

After seven or 14 days of chase without 
radiolabel, the regional distribution of radio- 
labeled cells changed in laser-treated explants 
but not in controls. By 14 days, only 26% of the 
labeled cells remained in this anterior insert 


Accepted for publication Oct. 13, 1988. 

From the Departments of Ophthalmology and Bio- 
chemistry (Dr. Acott), Oregon Health Sciences Universi- 
ty, Portland, Oregon. This study was supported in part 
by grants from the American Health Assistance Founda- 
tion, the National Society for Research to Prevent Blind- 
ness, and the National Eye Institute (grant EY03279). 

Reprint requests to Ted S. Acott, Ph.D., Department 
of Ophthalmology (L105), Oregon Health Sciences Uni- 
versity, 3181 S.W. Sam Jackson Park Rd., Portland, OR 
97201. 
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region, while 60% were found in the region of 
the burn sites. Macroautoradiography of 
whole explants corroborated these observa- 
tions. Our data support the hypothesis that 
laser trabeculoplasty causes early cell division 
by a population of cells in the anterior mesh- 
work; these new cells then migrate and repop- 
ulate the burn sites over the next few weeks. 


LASER TRABECULOPLASTY is beneficial for cer- 
tain patients with open-angle glaucoma’; how- 
ever, our limited understanding of the mecha- 
nism of action of this treatment restricts our 
ability to refine the procedure. To account for 
the decrease in intraocular pressure that fol- 
lows laser trabeculoplasty, both mechanical 
tension®® and active cellular mechanisms*’ 
have been postulated. Changes that have been 
observed in the meshwork after laser treatment 
include different vacuolization patterns at 
Schlemm’s canal,*® cellular proliferation and 
overgrowth,’* alterations in the trabecular 
glycosaminoglycan profiles,* an initial decrease 
in trabecular cell density followed by repopula- 
tion, and modulations of the rate of trabecular 
cell division.” 

The relationship between the response to 
laser trabeculoplasty as depicted by these bio- 
logic activities and the clinical efficacy of this 
treatment has not been established. An’ ob- 
served increase in the level of trabecular cell 
division during the first two days after treat- 
ment,” at a time when cell density in the 
laser-burn sites is low,® prompted us to hypoth- 
esize that cell replication may account for at 
least a portion of the observed repopulation of 
laser burn sites with time.® To begin testing this 
hypothesis, we used a pulse-chase protocol in 
which the pulse (addition of radioactive thymi- 
dine to the medium for 48 hours immediately 
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after laser treatment) resulted in the incorpora- 
tion of radioactive thymidine into the DNA of 
replicating cells, and the chase (zero, seven, or 
14 days in culture in medium without radioac- 
tivity) allowed us to track the radiolabeled cells 
that had divided during the first 48 hours after 
laser treatment. 





Material and Methods 





Human eye bank eyes, obtained from the 
Lion’s Eye Bank of Portland, Oregon within 48 
hours of death, were placed in corneoscleral 
explant organ culture.’ Use of human tissue 
was in compliance with the requirements of the 
Public Health Service and protocols were re- 
viewed and approved by Oregon Health Sci- 
ences University’s Institutional Review Board 
on Human Subjects. Culture and laser treat- 
ment conditions have been presented in de- 
tail." Briefly, human explants were cultured 
for seven days in serum-free medium (changed 
every two or three days), placed in sterile 
sealed-glass chambers, and subjected to laser 
trabeculoplasty (50 uniformly spaced burns 
over 180 degrees of meshwork of the explant) 
using an argon-dye laser at 1.0 W for 0.1 second 
with a focused 50-um spot size directed slightly 
anterior to the center of the filtering portion of 
the trabecular meshwork. Untreated paired 
donor controls were treated similarly but did 
not. actually receive the laser burns. Radio- 
labeling (the pulse) was for 48 hours with 
3 pCi/ml *H-thymidine or 10 pCi/ml MC- 
thymidine, respectively added to the medi- 
um immediately after laser or control treat- 
ment. For chases (zero, seven, and 14 days), 
explants were washed three times and then 
cultured in fresh medium without radiolabel 
for the times indicated. Fixation, sectioning, 
and autoradiography have been described pre- 
viously.” Explants were rinsed in fresh medi- 
um, bisected, fixed for 24 to 48 hours at 4 C in 
2.5% glutaraldehyde in 0.1 M cacodylate buff- 
er, pH 7.4, and dehydrated through a graded 
alcohol series. Tissue blocks were infiltrated 
with and embedded in glycol methacrylate, 
3-um sections were cut with glass knives, dried 
on glass slides, and dipped in a 1:1 water 
dilution of photographic emulsion. After expo- 
sure for 48 hours at 4 C, the photographic 
emulsion was developed and fixed. The slides 
were then stained with 0.1% toluidine blue in 


0.1% sodium borate, destained in dilute hydro- 
chloric acid, rinsed, and analyzed. 

Meridional sections through random, nonad- 
jacent regions of all quadrants of each explant 
were placed with 16 sections on each slide and 
the code was masked before the slide was 
processed and analyzed. Each step (sectioning, 
counting, and data analysis) was conducted by 
a different investigator. Three or more explants 
were analyzed from each group. A labeled cell 
was defined as one with more than 20 distinct 
grains in the autoradiographic emulsion over 
the nuclei; grains and pigment granules were 
differentiated by changing focal planes using 
oil emersion and a 100x objective. The number 
of labeled and unlabeled nuclei were counted 
(using 100x and 25x objectives, respectively) 
for each total meshwork and for each anterior 
meshwork insert region. The position of each 
labeled nucleus was also marked on a diagram 
for detailed regional analysis. For this analysis, 
the meshwork was divided into four observa- 
tion regions: the anterior region where the 
trabecular meshwork inserts into the cornea 
beneath Schwalbe’s line, the laser-treatment 
burn region, the region near Schlemm’s canal, 
and the remainder of the meshwork or posteri- 
or region. Student’s t-test was used to deter- 
mine the statistical significance of differences 
between groups. 





Results 





Autoradiographs of the anterior insert region 
of the meshwork after a zero-day chase and of a 
laser burn site after a 14-day chase in culture 
(Fig. 1) showed typical radiolabeling patterns. 
When the microscope was focused either on the 
cells or on the emulsion grains, which are 
found in separate planes of focus, labeled nu- 
clei were easily apparent. We found a relatively 
dense packing of the cells and extracellular 
matrix in the anterior insert region of the mesh- 
work (Fig. 2). This area is discrete and the 
cellular population is easily differentiated from 
the corneal endothelium and from the corneal 
stroma. This triangular insert broadens and 
becomes open or “filtering” meshwork at the 
anterior edge of Schlemm’s canal. In the burn 
region, although a considerable amount of tis- 
sue repair and cellular repopulation had oc- 
curred by 14 days, the trabecular corneoscleral 
sheets and uveal cords were still not completely 
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Fig. 1 (Acott and associates). Photomicrographs of typical laser-treated trabecular autoradiographs. Anterior 
insert region of a zero-day chased meshwork focusing on cells (top left) and on emulsion grains (top right). Burn 
site region of a 14-day chased meshwork focusing on cells (bottom left) and on emulsion grains (bottom right). 


The solid arrow marks pigment granules while the two open arrows mark labeled nuclei. Photomicrographs 
were taken with a 100 objective and oil immersion. 
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Fig. 2 (Acott and associates). Photomicrographs of the anterior insert region showing the discrete nature of 
this region. The solid arrow (left) indicates typical pigment granules. The open arrow (right) shows an adjacent 
labeled nuclei. The positions of the corneal endothelium (CE), anterior trabecular insert into the cornea (TM), 
and the corneal stroma (CS) are shown. Photomicrographs were taken with a 100 objective and oil immersion. 
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covered with cells and appeared less ordered 
than those in areas not treated by laser. Imme- 
diately after laser treatment, spots of approxi- 
mately 150 um in diameter were completely 
denuded at the burn sites. 

The percentage of cells that were labeled 
within the total meshwork was increased ap- 
proximately fourfold by laser treatment over 
controls at the zero-day chase period (P < .001) 
(Fig. 3). A slight decrease was observed after 
seven or 14 days of chase; however, these 
values were still significantly increased com- 
pared to controls (P < .02 and P < .01, respec- 
tively). Since the zero-, seven-, and 14-day 
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CONTROL. 8) 7 14 
CHASE TIME (DAYS AFTER 48 HOUR PULSE) 
Fig. 3 (Acott and associates). Chase time course, 
after 48-hour labeling with *H-thymidine immediate- 
ly after laser or control treatment, showing the per- 
centage of cells that had more than 20 grains over 
their nuclei. Total is the data for the total meshwork 
including the anterior insert region and Schlemm’s 
canal; Ant is the anterior insert region of the mesh- 
work only; Not-Ant is the total meshwork excluding 
the anterior region. The * indicates a difference from 
control with P < .02; the ** indicates P < .01; and the 
*** indicates P < .001 as determined using Student’s 
t-test. Each time point is the mean from the analysis 
of between six and 14 slides, with 16 sections per 
slide and at least three separate explants. The aver- 
age number of trabecular cells per section was 80. 
Because the laser-treated and nonlaser-treated por- 
tions of the treated explants were not significantly 
different from each other, they were also pooled in 
this figure. 





chase controls were not significantly different 
from each other, they were pooled for this 
figure. When the total meshwork was subdivid- 
ed into two regions, the anterior and the pos- 
terior (Fig. 3), it was apparent that immediately 
after radiolabeling (at zero days’ chase) most of 
the radiolabeled nuclei were localized in the 
anterior portion of the meshwork. This zero- 
day chase shows an increase of approximately 
sixfold over controls (P < .001). By seven or 14 
days of chase, however, the percentage of la- 
beled nuclei found in the anterior portion of the 
meshwork had declined and was not signifi- 
cantly increased above control levels. Concomi- 
tant with this decline was an increase in the 
percentage of labeled nuclei found in the pos- 
terior portion of the laser-treated meshwork at 
seven and 14 days. 

These data suggest a shift in regional! distri- 
bution of labeled nuclei with chase time. To 
evaluate this shift in more detail, we deter- 
mined the relative distribution of labeled nuclei 
within the four regions of the meshwork as 
defined earlier. A decline in labeled nuclei in 
the anterior region (from 56% at zero days to 
26% at 14 days) was associated with a concomi- 
tant increase in labeled nuclei in the burn 
region (from 7% to 60%) (Fig. 4). The increased 
label density in the burn area at seven and 
particularly at 14 days was only observed in the 
laser-treated portions, not in the nonlaser- 
treated portions, of the treated explants. 

The controls showed a low but significant 
level of basal cell division (Fig. 3). As with the 
laser trabeculoplasty-stimulated meshwork, at 
least half of the basal cell divisions were ob- 
served in the anterior insert region of the 
meshwork. The region of Schlemm’s canal con- 
tributed about half of the remainder of the 
basal divisions. No changes in distribution dur- 
ing the control chases were observed. 

To obtain a more macroscopic view of the 
temporal changes in labeled nuclei distribu- 
tion, we developed “C-thymidine macro- 
autoradiographs of whole explants after zero- 
and 14-day chase periods. Micrographs taken 
through a dissecting scope of a laser-treated, 
14-day chase meshwork showed a focused trail 
of label grains moving out from the anterior 
meshwork toward the burn sites (Fig. 5). The 
radial location and distance interval between 
laser burns applied to the explant, based on 
measurements made during the laser treatment 
rather than observable burn sites, showed a 
positional relationship between burns and the 
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focused trails of label grains. At zero days of 
chase, no localized grain pattern was observed 
{data not shown). 


Discussion 


Laser trabeculoplasty produces a dramatic 
increase in cell division (approximately sixfold) 
within an apparently specialized population of 
cells, which are located anterior to the filtering 
portion of the meshwork in the triangular re- 
gion where it inserts into the cornea, within the 
first 48 hours after treatment. By 14 days 60% of 
these labeled cells are found near the laser burn 
sites. We hypothesize that these freshly divid- 
ed cells migrate from their origin in the anterior 
meshwork to repopulate the burn sites. Al- 
though we did not observe this migration di- 
rectly, the magnitude of the changes in the 
distribution of labeled cells is difficult to ex- 
plain by any alternative hypothesis. Addition- 
ally, the total number of labeled cells found in 
this anterior insert region (approximately 60 
per ten slides) for the zero-day chase, the 
decrease in this region to around 30 by 14 days 
of chase, and the appearance of around 35 
labeled cells (per ten slides) in the burn region 
by 14 days support a migratory repopulation 
hypothesis. 

In control explants, the basal cell division is 
localized primarily to this anterior, nonfiltering 





= ANT 
a BURN 


Fig. 4 (Acott and associ- 
ates}. Analysis of the region- 
al distribution of radio- 
labeled nuclei at each point 
in the chase time course. At 
each time, the number of la- 
beled nuclei found in each of 
the regions is presented as a 
percentage of the labeled nu- 
clei found in the total mesh- 
work at that time. 





region of the trabeculum. This region appears 
to be more compact, with minimal intratra- 
becular spaces, but the cells clearly resemble 
those of the trabeculum proper more than they 
do those of the adjacent corneal endothelium or 
stroma. This anterior region of the meshwork’s 
insertion into the cornea has been described by 
others” and the cells are thought to express 
somewhat different biochemical properties.” 
Our observations would support, although not 





Fig. 5 (Acott and associates). Photomicrograph of 
“C-thymidine macroautoradiography of a laser- 
treated explant after a 14-day chase. The arrows 
indicate the sites of laser burns as estimated from 
measurements of their spacing; the burns were 
placed centered over the lower pigment line (open 
arrow) (x 30). 
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prove, that this population of cells is less differ- 
entiated, perhaps serving as a pluripotent or 
“stem cell” for the meshwork under normal 
conditions or perhaps only after laser trabecu- 
loplasty or other forms of trabecular wounding. 
An analogous but external limbal stem cell for 
corneal epithelial wound repopulation has 
been identified recently. 

Although only one half (180 degrees) of the 
trabecular meshwork was treated by laser tra- 
beculoplasty, the initial 48-hour burst of cell 
division is not significantly different, when 
sections from the laser-treated and nonlaser- 
treated portions are compared. Clinically, pa- 
tients show similar aqueous humor outflow 
changes in response to laser trabeculoplasty, 
whether treatments are over 180 or 360 de- 
grees. Our data support the idea that the 
regulatory signal for cell replication is medium- 
born. 

The simplest hypothesis compatible with our 
data is that within the first 48 hours after laser 
trabeculoplasty, a specific population of ante- 
rior trabecular cells divides. Then, over the 
next few weeks these cells migrate into and 
repopulate the laser burn sites. Presumably, 
this repopulation is involved in the return to 
normal intraocular pressures and aqueous 
humor outflow rates. 
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Effects of Carbachol and Acetylcholine on Intraocular 


Pressure After Cataract Extraction 





Richard S. Ruiz, M.D., Marcus N. Rhem, and Thomas C. Prager, Ph.D. 


We compared the effect of carbachol and 
acetylcholine on intraocular pressure 24 hours 
after extracapsular cataract extraction. All 
agents were administered intracamerally at the 
time of surgery. Sixty patients scheduled for 
routine extracapsular cataract extraction and 
intraocular lens implantation were randomly 
assigned into one of three treatment groups: 
(1) carbachol, (2) acetylcholine, or (3) 0.5% 
balanced salt solution (placebo). Baseline in- 
traocular pressures were determined the day 
before surgery, and postoperative pressures 
were measured approximately 24 hours after 
surgery. The group intraocular pressures aver- 
aged over preoperative and postoperative val- 
ues were 21.06 mm Hg in the acetylcholine 
group, 19.36 mm Hg in the control group, and 
17.30 mm Hg in the carbachol group. The 
average difference between preoperative and 
postoperative intraocular pressure measure- 
ments for the three groups were 7.33 mm Hg 
for the acetylcholine group, 8.73 mm Hg for 
the control group, and 2.20 mm Hg for the 
carbachol group. Only carbachol was signifi- 
cantly different from placebo on statistical 
subsequent testing. Carbachol is suggested as 
the agent of choice both for achieving intra- 
surgical miosis and prophylaxis of increasing 
intraocular pressure after cataract surgery. 


TRANSITORY INCREASE in intraocular pressure 
after cataract surgery? may cause pain and 
corneal edema and may contribute to ischemic 
optic neuropathy.’ Consequently, intraocular 
hypertension immediately after surgery contin- 
ues to be of clinical interest. 
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We performed a randomized, masked study 
to compare the effect of carbachol and acetyl- 
choline on intraocular pressure 24 hours after 
extracapsular cataract extraction. All drugs 
were administered intracamerally at the time of 
surgery. 





Material and Methods 


Patients scheduled for routine extracapsular 
cataract extraction and posterior chamber lens 
implantation were randomly assigned to one of 
three treatment groups: (1) carbachol, (2) ace- 
tylcholine, or (3) 0.5% balanced salt solution 
(control). A sample size of 60 patients, 20 per 
group, was determined adequate to demon- 
strate statistically a separation of 2 mm Hg 
(alpha = 0.05, beta = 0.10).° Patients were 
admitted into the study after meeting the fol- 
lowing criteria: no history of intraocular sur- 
gery, retinal detachment, or uveitis; no history 
of glaucoma or long-term use of ocular medica- 
tions; no record of intraocular pressure exceed- 
ing 22 mm Hg; and no contraindication to the 
use of a posterior chamber intraocular lens. All 
patients underwent extracapsular cataract ex- 
traction and implantation of a Sinsky-type pos- 
terior chamber lens performed by one of us 
(R.S.R.). Retrobulbar anesthesia was used. My- 
driasis was induced preoperatively by three 
applications of tropicamide 1% and phenyleph- 
rine 2.5% given at 15-minute intervals, with 
intrasurgical irrigation of epinephrine into the 
anterior chamber to increase pupillary dilation 
further. The nucleus was removed with a lens 
loop and the cortex was removed by irrigation 
and aspiration, using balanced salt solution. 
Air was placed in the anterior chamber before 
implantation of the intraocular lens. No visco- 
elastic substance was used. After insertion of 
the posterior chamber lens, 1 ml of carbachol, 
1 ml of acetylcholine, or 1 ml of balanced salt 
solution was irrigated into the anterior cham- 
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ber. Each patient was selected in a randomized 
fashion. A watertight closure of the surgical 
incision was made using four interrupted 10-0 
Prolene sutures and two 8-0 Vicryl sutures. 

Baseline intraocular pressure readings were 
determined between 8 a.m. and 2 p.m. on the 
day before surgery. Postoperative pressures 
were measured approximately 24 hours after 
surgery. All intraocular pressure measure- 
ments were made by the same individual who 
was masked to each patient’s treatment catego- 
ry. Three measurements were taken with the 
same Goldmann tonometer, orienting the to- 
nometer prism horizontally and vertically to 
minimize error from induced astigmatism. 
Measurements were repeated after waiting five 
minutes, thus avoiding an artifactual decrease 
in intraocular pressure between consecutive 
measurements. Measurements were taken until 
three consecutive readings varied less than 2 
mm Hg, then averaged and recorded. 





Results 





Intraocular pressure averaged over preopera- 
tive and postoperative trials were 21.06 mm Hg 
in the acetylcholine group, 19.36 mm Hg in the 
control group, and 17.30 mm Hg in the 
carbachol group (Fig. 1). To determine whether 
there was a statistically significant difference 
for groups and for time of measurement a 
repeated measure subject nested in group by 
trial analysis of variance’ was conducted since 
each patient contributed two data points (pre- 
operative and postoperative values) and was in 
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one of three randomly assigned treatment 
groups. There was a significant difference 
among groups (F = 3.89, P = .026) and a highly 
significant difference between preoperative 
and postoperative intraocular pressure values 
(F = 49.59, P < .0001). Furthermore, the mean 
and associated variabilities for the three groups 
were significantly greater at 24 hours after sur- 
gery than before surgery as evidenced by a 
significant group by time (trial) interaction’ 
(F = 5.27, P = .008). 

This same trend was found in another statis- 
tical analysis. The differences in intraocular 
pressure before and after surgery were 7.33 
mm Hg in the acetylcholine group, 8.73 mm Hg 
in the control group, and 2.20 mm Hg in the 
carbachol group (Fig. 2). A one-way analysis of 
variance demonstrated a significant difference 
among groups (F = 5.27, P = .008) and a 
Newman-Keul’s multiple range subsequent 
test demonstrated that only carbachol was sig- 
nificantly different than placebo (P < .05). 





Discussion 





Increased intraocular pressure has been 
noted after cataract surgery even in patients 
with no history of glaucoma.’ Accordingly, 
the routine use of postoperative prophylactic 
therapy should be beneficial, particularly if this 
treatment does not add significantly to morbid- 
ity or expense. | 

Most cataract surgeons desire pupillary con- 
striction after placement of an intraocular lens 
to assure appropriate positioning of the im- 
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Fig. 1 (Ruiz, Rhem, and Prager). 
Mean + 1 S.D. intraocular pressure 
before and 24 hours after surgery. 
Miochol, acetylcholine; Miostat, 
carbachol; IOP, intraocular pres- 
sure. 
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planted lens and a free, unencumbered iris. In 
most cases, pupillary constriction has been 
achieved at the time of surgery through the 
administration of intracameral acetylcholine. 
Timolol or carbonic anhydrase inhibitors are 
usually used postoperatively to control intraoc- 
ular pressure.“ An agent that could effect 
adequate miosis intraoperatively and control of 
intraocular pressure postoperatively would be 
desirable both therapeutically and economical- 
ly. Ruiz and associates”? found that topically 
applied pilocarpine gel used in this capacity 
reduced postsurgical intraocular pressure sig- 
nificantly. However, pilocarpine may produce 
ciliary spasm that can be uncomfortable for 
some patients. In rare cases, headaches and 
twitching as well as more severe systemic side 
effects have been reported that may be related 
to the misuse of the drug.” Timolol and pilocar- 
pine eyedrops were not effective in reducing 
intraocular pressure at 24 hours when com- 
pared to controls.” 

Hollands, Drance, and Schulzer™ investigat- 
ed the efficacy of acetylcholine in the postoper- 
ative management of intraocular pressure and 
found it to have no significant effect beyond six 
hours from the time of surgery. In a separate 
study,” they examined the use of carbachol 
postoperatively and found the intraocular pres- 
sure to be significantly lower at 24 hours. 

In our study, carbachol appeared to be a 
potent intraoperative miotic equal to acetylcho- 
line. Carbachol was also efficacious in the man- 
agement of intraocular pressure at 24 hours 
after surgery when compared to placebo. Intra- 
cameral carbachol was shown to be significant- 
ly more effective than intracameral acetylcho- 


Fig. 2 (Ruiz, Rhem, and Prager). 
Mean + 1 S.D. difference in intra- 
ocular pressure (value 24 hours 


after surgery minus value before 


surgery). 


line in this regard, indicating that carbachol 
should be the treatment of choice for prophy- 


laxis of postsurgical increase in intraocular 


pressure. Carbachol exerts systemic action that 
may lead to various undesirable side effects, 
many of which are similar to those associated 
with pilocarpine.” Most of these effects are 
correlated with prolonged use of the drug. In 
this study, where the drug was used intraoper- 
atively, side effects were not significant. 

Both carbachol and pilocarpine gel have been 
shown to be statistically superior to timolol and 
acetazolamide in controlling intraocular pres- 
sure postoperatively. The superiority of 
carbachol over acetylcholine in controlling 
transitory increases in intraocular pressure 
after cataract surgery, as demonstrated by this 
study and others, suggests that carbachol is the 
miotic of choice even in routine cataract extrac- 
tions performed on patients with no history of 
glaucoma. There is also evidence that carbachol 
is less toxic to the corneal endothelium than 
acetylcholine. For patients with a history of 
glaucoma, the application of pilocarpine gel in 


addition to the intrasurgical use of carbachol 


should prove to be particularly effective in 
controlling intraocular pressure after cataract 
surgery. 





References 





1. Gormaz, A.: Ocular tension after cataract sur- — 


gery. With special reference to the phenomenon of 


late hypotony. Am. J. Ophthalmol. 53:832, 1962. | 
2. Rich, W. J.: Intraocular pressure and wound - 





























10 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





January, 1989 


closure after cataract extraction. Trans. Ophthalmol. 
Soc. U.K. 88:437, 1968. 

3. Rich, W. J., Radtke, N. D., and Cohen, B. E.: 
Early ocular hypertension after cataract extraction. 
Br. J. Ophthalmol. 58:725, 1974. 

4. Hayreh, S. S.: Anterior ischemic optic neuropa- 
thy. IV. Occurrence after cataract surgery. Arch. 
Ophthalmol. 98:1410, 1980. 

5. Minium, E.: Statistical Reasoning in Psychology 
and Education. New York, John Wiley and Sons, 
1970, p. 338. 

_ 6. Chamblis, D., and Dunlap, W.: Experiment De- 
sign and Analysis. New Orleans, Tulane University 
Bureau, 1977, p. 80. 

7. Timoda, T., Tuberville, A. W., and Wood, 
T.O.: Timolol and postoperative intraocular pres- 
sure, Am. Intraocul. Implant. Soc. J. 10:180, 1984. 

8. Tuberville, A. W., Nissenkorn, I., Timoda, T., 
and Wood, T. O.: Timolol and postoperative intraoc- 
ular pressure. Am. Intraocul. Implant. Soc. J. 9:309, 
1983. 

9. Ostbaum, S. A., and Galin, M. A.: The effects 
of timolol on cataract extraction and intraocular pres- 
sure. Am. J. Ophthalmol. 88:1017, 1979, 

10. Haimann, M. H., and Phelps, C. D.: Prophy- 
lactic timolol for the prevention of high intraocular 
pressure after cataract extraction. Ophthalmology 
88:233, 1981. 


11. Biedner, B. Z., Rosenblatt, I., David, R., and 
Sacks, U.: The effect of timolol on early increased 
intraocular pressure after cataract extraction. Glau- 
coma 4:53, 1982. 

12. Miller, D., and Stegmann, R.: Secondary intra- 
ocular lens implantation using sodium hyaluronate. 
Ann. Ophthalmol. 14:621, 1982. 

13. Ruiz, R. S., Wilson, C. A., Musgrove, K. H., 
and Prager, T. C.: Management of increased intraoc- 
ular pressure after cataract extraction. Am. J. Oph- 
thalmol. 103:487, 1987. | 

14. Pape, L. G., and Forbes, M.: Retinal detach- 
ment and miotic therapy. Am. J. Ophthalmol. 
85:558, 1978. | 

15. Zimmerman, T. J., and Wheeler, T. M.: Miot- 
ics. Side effects and ways to avoid them. Ophthal- 
mology 89:76, 1982. , 

16. Hollands, R. H., Drance, S. M., and Schulzer, 
M.: The effect of acetylcholine on early postoperative 
intraocular pressure. Am. J. Ophthalmol. 103:749, 
1987, 

17; : The effect of intracameral carbachol on 
intraocular pressure after cataract extraction. Am. J. 
Ophthalmol. 104:225, 1987, 

18. Yee, R. W., and Edelhauser, H. R.: Compari- 
son of intraocular acetylcholine and carbachol. J. 
Cataract Refract. Surg. 12:18, 1986. 





OPHTHALMIC MINIATURE 
. . a drop of rain water hangs at the tip of a leaf 


Shifting in the wakening sunlight 
Like the eye of a new-caught fish. 


Theodore Roethke, “The Rose,” Part III 


























Intraocular Pressure Effects of Carbonic Anhydrase 


Inhibitors in Primary Open-Angle Glaucoma 








Paul R. Lichter, M.D., David C. Musch, Ph.D., Fedor Medzihradsky, Ph.D., 
and Carol L. Standardi, R.N. 


We tested the effect on intraocular pressure 
of three commonly used oral carbonic anhy- 
drase inhibitor preparations in a controlled, 
randomized, comparative study on patients 
with primary open-angle glaucoma. Prepara- 
tions tested included acetazolamide tablets, 
acetazolamide Sequels, and methazolamide 
tablets. The effect of the three carbonic anhy- 
drase inhibitors was assessed by using a statis- 
tical modeling approach as well as by evaluat- 
ing the average maximum reduction in 
intraocular pressure for each preparation. 
Dosage and time effects were also determined. 
As expected, each drug preparation was more 
effective in reducing intraocular pressure 
when administered to a patient who had al- 
ready been treated with the carbonic anhy- 
drase inhibitor preparation. The amount of 
intraocular pressure lowering was directly re- 
lated to dose for both acetazolamide prepara- 
tions. Of particular interest was the finding 
that maximal rapid reduction of intraocular 
pressure was obtained with a 500-mg dosage of 
acetazolamide tablets. 


CARBONIC ANHYDRASE INHIBITORS have been 
used for over 30 years in the treatment of 
glaucoma.” Of a number of carbonic anhy- 
drase inhibitors proposed for human use, acet- 
azolamide and methazolamide have been clini- 
cally widely used in lowering intraocular 
pressure. Although there is no doubt that these 
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agents significantly reduce intraocular pressure 
in normal volunteers,’ ocular hypertensives,*” 
and patients with various forms of glaucoma,"* 
comparative studies of the effects of different 
carbonic anhydrase inhibitor preparations and 
the effects of the different doses of each on 
intraocular pressure lowering are needed. In 
light of current efforts to develop a clinically 
efficacious topical carbonic anhydrase inhibi- 
tor,*"? data on oral agents can serve as a yard- 
stick against which the effectiveness of topical 
agents is measured. 

The purpose of this study was to evaluate the 
intraocular pressure effects of three commonly 
used carbonic anhydrase inhibitor preparations 
in the patient group in which the drugs are 
most commonly used, open-angle glaucoma 
patients in whom topical therapy has failed to 
control their intraocular pressure. 





Patients and Methods 





Nineteen patients from the Glaucoma Service 
of the Kellogg Eye Center, University of Michi- 
gan, were recruited for this study. All of these 
patients had a confirmed diagnosis of primary 
open-angle glaucoma, with visual field loss and 
optic disk damage. Each patient was using 
maximum tolerated pilocarpine and epineph- 
rine before the study, with evidence of poor 
control of intraocular pressure (>20 mm Hg), 
and some were also using carbonic anhydrase 
inhibitors. Patients with a history of liver or 
kidney disease, altered serum electrolytes, or 
hypersensitivity to sulfonamides, as well as 
those using systemic corticosteroids, thiazide 
diuretics, digitalis preparations, or high doses 
of aspirin were not eligible for the study. Four 
of the 19 patients were excluded from the study 
because of intolerable carbonic anhydrase in- 
hibitor side effects, poor compliance, or use of 
nonprotocol topical medications during the 
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course of the study. Therefore, 15 patients 
completed the study, seven men and eight 
women, with a mean age of 64.1 years (S.D., 
6.8 years; range, 49 to 77 years). 

Upon recruitment and determination of eligi- 
bility, the patients were randomly assigned to 
one of three groups, in which acetazolamide 
tablets (Diamox), methazolamide tablets 
(Neptazane), and acetazolamide sustained- 
release capsules (Diamox Sequels), respective- 
ly, were used. The patients were instructed 
to discontinue all previously used carbonic 
anhydrase inhibitor medications, and to use 
epinephrine hydrochloride 2% (Epifrin) twice a 
day and pilocarpine hydrochloride 4% (various 
brands) four times a day. Two baseline visits 
were conducted, at which intraocular pressure 
was monitored over a period from 8:00 a.m. to 
5:00 p.m. If the intraocular pressure was not at 
least 20 mm Hg during the baseline visits, the 
patient would have been ineligible for continu- 
ing the study. All of the recruited patients met 
this criterion. Beta-adrenergic blocking agents 
were not used as a topical therapy in this study, 
since these compounds significantly reduce 
aqueous production and would confound the 
effectiveness of carbonic anhydrase inhibitor 
agents in reducing intraocular pressure. 

Upon completion of the baseline visits, the 
patients went through a series of drug visits, in 
which both the study condition and the dose 
were randomly determined. For acetazolamide 
tablets, three doses were used (125, 250, and 
500 mg) under three different study conditions: 
no pretreatment with the test drug, single ad- 
ministration of four times the test drug dose 18 
hours before the drug visit, and pretreatment 
with the test drug dose four times a day (8:00 
A.M., 12 noon, 5:00 p.m., and 10:00 p.m.) for the 
two days preceding the visit. For methazola- 
mide tablets, three doses were used (25, 50, 
and 100 mg) under the same three study condi- 
tions. For acetazolamide sustained-release cap- 
sules, two doses were used (500 and 1,000 mg) 
under the three previously described study 
conditions (with the exception of an alteration 
in the two-day pretreatment scheme, which 
was changed from taking the test drug four to 
two times a day, 8:00 a.m. and 8:00 p.m. for the 
two days preceding the visit). Because of the 
investigators’ concern for possible side effects, 
the largest dose for the 18-hour pretreatment 
condition in each drug was not administered. 
Therefore, each patient who received acetazol- 
amide or methazolamide tablets went through 
a sequence of eight drug visits, with eight 


different pretreatment/dose combinations, and 
those receiving acetazolamide sustained- 
release capsules had five drug visits, with five 
different pretreatment/dose combinations. A 
washout period was required between drug 
visits to avoid residual drug effects from one 
regimen to the next. The length of this period 
was specified to be at least four days when the 
preceding visit involved no pretreatment, and 
at least seven days when the preceding visit 
involved drug pretreatment. 

A typical visit began at 8:00 a.m., with the 
verification of the study condition and mea- 
surement of intraocular pressure. The random- 
ly determined test dose was then administered, 
and intraocular pressure assessments were per- 
formed at 9:30 a.m., 11:00 a.m., 2:00 P.M., and 
5:00 P.M. 

In order to assess the independent effects of 
the dose, pretreatment, and time conditions on 
intraocular pressure, a three-way analysis of 
variance model was applied to the eye-specific 
data from each patient. The resulting dose-, 
pretreatment-, and time-specific coefficients for 
the five patients on each carbonic anhydrase 
inhibitor were then averaged, and their signifi- 
cance was tested using a one-sample t-test. 
Since the incomplete block design of the study 
did not allow for a perfect factorial experiment, 
in which assessment of interaction between 
dose and treatment could be achieved in the 
analysis of variance model, this effect was as- 
sessed by fitting a one-way analysis of variance 
model, which evaluated the intraocular pres- 
sure effect of the eight dose/pretreatment com- 
binations separately. Since no interaction was 
evident between dose and pretreatment condi- 
tions upon contrasting these models, only the 
results of the three-way analysis of variance 
model will be detailed. 


Results 


Time-specific, baseline intraocular pressure 
values (Table 1) for the patients in each drug 
group were contrasted with measurements 
taken throughout the day after each drug regi- 
men was tested. 

Application of the statistical model to the 
intraocular pressure data gathered on the 15 
patients who completed the study allowed for 
the separate evaluation of dose, pretreatment, 
and time effects for the three carbonic anhy- 
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TABLE 1 
TIME-SPECIFIC BASELINE INTRAOCULAR PRESSURE 
BY DRUG GROUPS 


vO ETT TT TTT STTTTTUnTTT aaaea 


MEAN (RANGE) INTRAOCULAR PRESSURE 
AT BASELINE VISIT (MM HG) 


DRUG 8:00 9:30 11:00 2:00 5:00 


GROUP* A.M. A.M, AM. PLM. PM. 
Acetazolamide 20 21 24 20 22 
tablets (15-24) (16-26) (16-31) (14-25) (17-29) 
Acetazolamide 22 23 24 19 20 
time-release (16-28) (16-32) (18-31) (13-28) (15-26) 
capsules 
Methazolamide 26 26 29 23 25 


(23-29) (23-31) (25-33) (20-27) (19-29) 


FO On Uve nT TTT rare aren Een aA Ra aaan 


*Each group consisted of five patients, two baseline visits per 
patient. 


drase inhibitor drugs administered in the 
study. Table 2 shows the average effect of these 
factors on intraocular pressure for the three 
drugs. A consistent, positive dose-response 
effect was seen for the two acetazolamide 
drugs. A statistically significant lowering of 
intraocular pressure was found at each dose 
level of the acetazolamide drugs, which was 
consistent for the separate analyses of the right 
and left eyes. Methazolamide, however, had 
such a variable intraocular pressure effect that 


no dose showed a statistically significant intra- 
ocular pressure effect. Pretreatment effects 
were most pronounced for the two drugs that 
were not administered in a timed-release form: 
acetazolamide tablets and methazolamide. An 
independent time effect on intraocular pres- 
sure was most evident during the afternoon 
measurements, which may reflect diurnal influ- 
ences. 

The maximum reduction of intraocular pres- 
sure from baseline measurements following 
carbonic anhydrase inhibitor administration, in 


absolute and percent reduction, is shown in -> 


Table 3. The range of maximum intraocular — 
pressure reduction for acetazolamide tablets 
was from 7.0 to 9.9 mm Hg (30.0% to 40.6%), 


for acetazolamide sustained-release capsules,  - 


from 4.9 to 7.2 mm Hg (22.1% to 32.0%), and 
for methazolamide, from 2.0 to 8.5 mm Hg 
(7.1% to 33.0%). These results dealt with only 
one intraocular pressure measurement per pa- 
tient, the maximum reduction in intraocular | 
pressure after carbonic anhydrase inhibitor ad- 
ministration, while the analysis of variance 
model addressed all intraocular pressure meas- 
urements throughout the visit. Both approach- 
es corroborate a positive, dose-response effect 
for the three carbonic anhydrase inhibitors 
tested. 

To demonstrate the effect of these carbonic 
anyhydrase inhibitor regimens over the course 
of the visit, the average percent change from 


TABLE 2 
DOSE, PRETREATMENT, AND TIME EFFECTS ON INTRAOCULAR PRESSURE FOR THE THREE CARBONIC 
ANHYDRASE INHIBITORS TESTED 


eee esas na 


ACETAZOLAMIDE TIME-RELEASE 


ACETAZOLAMIDE TABLETS CAPSULES METHAZOLAMIDE 
| RE. LE. RE, LE. R.E, LE. 
Dose effect 125 mg ~-3.7 (2.1)* -3.0 (1.5) 500mg ~3.6 (2.77 -23 (1.4 25mg 02 (4.2) 2.0 (5.3) 
(mean [S.D.] 250 mg —4.2 (2.5)* -4.4 (2.5)* 1,000 mg ~—4.0 (1.6)" -2.9(0.9)" 50mg 0.9 (3.7) 1.5 (5.1) 
in mm Hg) 500 mg —5.1 (2.6)" -6.0 (2.1)* 100 mg ~-1.9 (3.7) -15 (3.9). 
Pretreatment effect Whr -20 0.1)" ~—2.7 (2.1)° -2.8 (2.8) —28 (2.4) ~3.3 (2.0)* ~3.9 (2.3)* 


(mean [S.D.] in mm Hg) 48 hr —1.4 (1.6)  ~1.7 (1.0)* 


Time effect 9:30 am —0.2 (1.1) 0.0 (1.6) 
{mean [S.D.] 11:00 aM 1.6 (2.4} 1.6 (1.2) 
in mm Hg) 2:00 PM ~1.5 (14.5) ~1.7 (1.8) 

5:00 PM 0.6 (2.5) 0.1 (1.1) 


*P < .05, for the test of a significant intraocular pressure lowering from baseline measurements. 


05 < P < 10. 


-2.3 (1.0}* -2.2 (1.4)' -4.7 0.7} ~4.5 (1.77 


-0.7 (1.5) ~0.8 (1.2) -0.3 (2.4) —~1.4 (2.2) 
-14.2 (1.8) —1.0 (1.0) 1.8(2.0) 0.7 (1.1) 
-4.4 (0.8)* —3.5 (0.7)" ~3.7 (3.27 ~3.8 (2.2)" 
-3.3 (0.3)* -2.9 (1.5)* ~1.3 (1.9) —1.3 (1.5) 
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MAXIMUM INTRAOCULAR PRESSURE REDUCTION AFTER ADMINISTRATION OF CARBONIC ANHYDRASE INHIBITOR* 


Seenen 


ACETAZOLAMIDE SUSTAINED-RELEASE 


ACETAZOLAMIDE TABLETS CAPSULES METHAZOLAMIDE 
DOSAGE MEAN (5.0.3 MEAN (S$.D.} DOSAGE MEAN {S$.D.} MEAN (8.D.} DOSAGE MEAN (S.D.} MEAN (S.D.} 
(MG} ABSOLUTE PERCENT (MG) ABSOLUTE PERCENT {MG} ABSOLUTE PERCENT 
No pretreatment 125 7.0 (3.3) 30.0 (10.7) 500 4.9(29) 2241 (11.2) 25 3.2 (2.8) 13.5 (11.4) 
250 8.4 (2.8) 35.2 (8.1) 1000  6.2(1.5) 31.2 (7.6) 50 2.0 (3.9) 74 (13.9) 
500 8.8 (3.5) 35.6 (5.6) ee = sis 100 6.5 (4.9) 22.7 (16.6) 
18-hr pretreatment 125 9.1 (2.3) 36.9 (9.4) 500 7.2 (1.7) 32.0 (9.6) 25 5.0 (3.6) 19.7 (13.2) 
250 9.4 (2.3) 40.0 (5.0) = = a 50 4.6 (2.0) 17.5 (6.4) 
48-hr pretreatment 125 8.2 (3.5) 35.0 (7.3) 500 5.5(2.2) 26.8 (10.9) 25 7.0 (2.4) 27.0 (9.2) 
250 8.5 (2.5) 34.8 (5.6) 1000 = 6.5 (1.2) 30.7 (7.3) 50 5.9 (2.7) 22.0 (9.6) 


9.9 (4.1) 


40.6 (9.1) EE = 


8.5 (2.5) 


33.0 (8.0) 


Mammaen e e inte ntti nn, 








“Right eye only, n = 5, all figures expressed as mean (S.D.) in mm Hg. 


the 8:00 a.m. intraocular pressure measure- 
ment (on the visit day) is presented in Figures 1 
through 3 for the non-pretreatment regimens. 
Since a washout period was required before the 
visit, and no pretreatment doses were given, 
these data represent acute intraocular pressure 
effects resulting from carbonic anhydrase in- 
hibitor administration in a carbonic anhydrase 
inhibitor-free glaucoma patient, as contrasted 
with the intraocular pressure pattern during 
the baseline visits in which no carbonic anhy- 
drase inhibitor was given. 

All acetazolamide tablet doses showed an 
initial repression of the baseline diurnal intra- 
ocular pressure increase from 8:00 a.m. to 9:30 
A.M. (Fig. 1). This effect continued through 
11:00 a.m. only for the 500-mg dose. While the 
remaining pattern for each dose over the visit 
day paralleled the baseline intraocular pressure 
curve, the beneficial intraocular pressure effect 
of each dose is reflected by the downward 
displacement of the treatment intraocular pres- 
sure curve relative to the baseline intraocular 
pressure curve. Both acetazolamide sustained- 
release doses caused a reversal of the baseline 
increase in intraocular pressure over the first 
three hours of the visit day (Fig. 2). The only 
methazolamide dosage that showed a similar 
effect was the 100-mg dose (Fig. 3). 





Discussion 





A consistent, positive dose-response effect 
on intraocular pressure was observed for both 


acetazolamide preparations used in the study, 
whereas the intraocular pressure effect of the 
three methazolamide dosages administered 
was subject to considerable variation. Upon 
inspecting the patient-specific results from the 
five patients receiving methazolamide, it was 


~----- Baseline 


Percent Intraocular Pressure 





Drug 
Administration 
Fig. 1 (Lichter and associates). Change in intraocu- 
lar pressure after oral administration of acetazol- 
amide tablets. 
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~----- Baseline 
5O MG 


Percent Intraocular Pressure 


Drug 
Administration 
Fig. 2 (Lichter and associates). Change in intraocu- 
lar pressure after oral administration of acetazol- 
amide sustained-release capsules. 


evident that this result was caused by a variable 
response to this drug, similar to that found by 
Dahlen and associates." One patient did not 
respond to any of the three methazolamide 
dosages, and actually demonstrated intraocu- 
lar pressure values well above the baseline visit 
measurements. Two additional patients 
showed no response to the 50-mg dose, which 
contributed to the finding of a minimal intraoc- 
ular pressure effect at this dosage. With a total 
of only five patients taking each carbonic anhy- 
drase inhibitor, this variable response to 
methazolamide substantially affected the re- 
sults, 

Both pretreatment schemes had a significant 
intraocular pressure-lowering effect that was 
independent of the dose effect and evident for 
all three carbonic anhydrase inhibitor drugs. 
The pool of carbonic anhydrase in erythrocytes 
must be saturated by the inhibitor drug before 
a substantial effect on ciliary body carbonic 
anhydrase"; therefore, the effect of these pre- 
treatment schemes is to be expected. Pretreat- 
ment with methazolamide had the greatest im- 
pact on intraocular pressure, and this may 





Percent Intraocular Pressure 
0} 
© 





o 2 4 6 8 10 
i Hours 
Drug 

Administration 

Fig. 3 (Lichter and associates). Change in intraocu- 


lar pressure after oral administration of methazola- 
mide. | | 


relate to the longer half-life of methazolamide 
in the system (14 hours reported after an oral 
dose) relative to acetazolamide (five hours re- 
ported after an oral dose). | | 
While washout intervals in this study were 
set to allow sufficient time for elimination of 
previously administered carbonic anhydrase 
inhibitor from the patient’s body, low levels of 
the drug were detectable in the blood samples 
of some patients in the study after their wash- 
out period. The effect of such occurrences 
would be to diminish any intraocular pressure 
lowering effect of the next drug regimen. Since 


the next regimen was randomly determined for 


each patient, insufficient washout should not 
produce a systematic bias into the study, but 
rather may have reduced the study’s ability to 
detect a true drug effect on intraocular pres- 
sure. | 
While several investigators have attempted 
to identify the optimal chronic dosage of car- 
bonic anhydrase inhibitors,** ophthalmologists 
are also faced with situations requiring acute 
reduction of intraocular pressure. Our results 
indicated that acetazolamide preparations had 
a greater initial effect on intraocular pressure 
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than methazolamide. Furthermore, a dose of 
500-mg acetazolamide tablets with no previous 
treatment resulted in the largest intraocular 
pressure lowering effect (average maximal low- 
ering, 8.8 mm Hg [35.6%]) in the shortest peri- 
od of time. This result provides additional sup- 
port to an earlier report that 250 mg of 
methazolamide had a slower action on intraoc- 
ular pressure reduction than 250 mg of acet- 
azolamide. We therefore recommend use of 
500 mg of acetazolamide in tablet form in a 
situation where rapid intraocular pressure re- 
duction is required from an oral agent. Intrave- 
nous administration of acetazolamide would 
likely be still more effective, but this was not 
tested in the present study. 

Determination of the optimal chronic carbon- 
ic anhydrase inhibitor dosage is a more difficult 
matter. Many factors enter into this decision, 
including the ability of the individual patient to 
tolerate the well-documented side effects of 
carbonic anhydrase inhibitor drugs,” as well 
as the effect on intraocular pressure. Although 
not tested in this study, the potential of a 
beneficial response to combined carbonic anhy- 
drase inhibitor/beta-adrenergic blocker thera- 
py“ should be considered, and may influence 
the selection of an appropriate, patient-specific 
carbonic anhydrase inhibitor dosage. 
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Besides, the eyes of the understanding see best when those of the senses 
are out of the way, and therefore, blind men. are observed to tread their 
steps with much more caution, and conduct, and judgment, than those 
who rely with too much confidence upon the virtue of the visual nerve, 
which every little accident shakes out of order, and a drop or a film can 
wholly disconcert, like a lantern among a pack of roaring bullies when they 
scour the streets, exposing its owner and itself to outward kicks and 
buffets, which both might have escaped if the vanity of appearing would 
have suffered them to walk in the dark. 
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Intraocular Pressure After Cardiopulmonary Bypass 


Surgery 








David Deutch, M.D., and Richard A. Lewis, M.D. 


The ocular effects of cardiopulmonary by- 
pass surgery were prospectively studied in 46 
patients. We examined preoperative and post- 
operative visual acuity, intraocular pressure, 
body weight, fluids infused during surgery, 
hematocrit, and cardiopulmonary bypass 
time. On the first postoperative day mean in- 
traocular pressure increased 2.1 mm Hg (P = 
.003) from baseline preoperative levels. Over 
the first postoperative day intraocular pressure 
increased in 29 (63%) of the patients. Three 
patients (7%) had a greater than 10 mm Hg rise. 
The mean intraocular pressure returned to 
baseline by the third postoperative day. Pa- 
tient weight increased from preoperative lev- 
els an average of 9.3 Ibs (P < .0001) on day 1 
and 6.5 Ibs on day 3. Mean hematocrit de- 
creased 11.3% (P < .0001) on day 1 from base- 
line and remained at that level through day 3. 
None of the patients complained of visual 
dysfunction during the course of this study 
and none showed more than a two-line de- 
crease in near visual acuity. The increase in 
intraocular pressure did not correlate with the 
postoperative weight gain or hemodilution. 
However, the medications necessary after car- 
diac surgery may be a significant confounding 
variable. This study demonstrates that one 
cause of ocular problems from cardiopulmo- 
nary bypass surgery may be related to the 
dynamics of intraocular pressure. 


OCULAR COMPLICATIONS after cardiac surgery 
with cardiopulmonary bypass have been re- 
ported in up to 25% of patients.! These prob- 
lems have been attributed to the variety of 
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physiologic changes that occur during cardiac 
surgery, including systemic hypotension, cere- 
bral hypoperfusion, embolic phenomena, and 
hypothermia.'* An additional problem that has 
not been extensively studied is the effect of 
large fluid infusions used during cardiopulmo- 
nary bypass. These patients routinely receive 
up to 8 liters of intravascular fluid volume 
during the course of a one- to four-hour opera- 
tion. Large fluid infusions have an effect on 
intraocular pressure and Larkin and associates’ 
showed a rapid intraoperative rise in intraocu- 
lar pressure during bypass circulation. How- 
ever, there have been no detailed studies on 
intraocular pressure after cardiopulmonary by- 
pass surgery. This prospective study seeks to 
determine the duration of intraocular pressure 
increase after cardiopulmonary bypass surgery 
and its effect on visual acuity. 





Patients and Methods 


Fifty patients consecutively admitted for 
elective cardiopulmonary bypass surgery were 
included in this prospective study. One patient 
was excluded because of additional unrelated 
surgery at the time of bypass surgery. Three 
patients were excluded because of inability to 
measure intraocular pressure on the first post- 
operative day. Previous ocular or medical his- 
tory was not an exclusion criterion. 

Preoperative examination occurred on the 
morning of surgery and postoperative exami- 
nations were made on days 1, 2, and 3. All 
examinations were performed between the 
hours of 6:30 and 9:00 a.m. at the patients’ 
bedside by the same examiner (D.D.). 

Preoperatively, patients were questioned 
about previous ocular disease. Intraocular 
pressure was determined by using the Perkins 
applanation tonometer in the initial 19 pa- 
tients, and the Tono-pen tonometer in 27 pa- 
tients. Once the patient was enrolled in the 
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study the same tonometer was used through- 
out. The mean intraocular pressure readings of 
the right and left eyes were used for this study. 

Review of each patient’s medical chart deter- 
mined the amount of intravenous fluids admin- 
istered, the duration of cardiopulmonary by- 
pass, daily body weight (not measured on 
postoperative day 1 while patient was in the 
intensive care unit), daily hematocrit, and pre- 
operative and postoperative medications. 

A paired t-test was used for statistical analy- 
sis. 


Results 


A total of 46 patients (92 eyes) were studied. 
Eight patients were women and 38 were men. 
The mean age was 64.1 + 10.8 years (range, 37 
to 85 years). Coronary artery disease was the 
indication for surgery in 39 patients. Cardiac 
valvular disease was the surgical indication in 
four patients. A combination of coronary artery 
disease and cardiac valvular disease was the 
indication in three patients. In addition to heart 
disease, seven patients had had a myocardial 
infarction within the previous one month, 
seven patients had a history of diabetes, 15 
patients had history of systemic hypertension, 
six had cerebrovascular disease, and six had 
peripheral vascular disease. Preoperatively, 
patients were using multiple systemic medica- 
tions including 32 (69%) using calcium channel 
blockers, 32 (69%) using nitrates, 11 (24%) 
using beta-blockers, and 11 (24%) using diuret- 
ics. 

None of the patients had a history of or 


physical findings consistent with glaucoma. 
One eye had undergone panretinal photocoag- 
ulation for diabetic retinopathy. A retinal tear 
had been treated in one eye. Four eyes had had 
cataract extractions. None of the patients were 
using ocular medications. 

The duration of cardiopulmonary bypass 
ranged from one to four hours (mean, 2.1 
hours). Net intravenous fluid balance in the 
operating room and in the recovery room 
ranged from a loss of 0.5 liter to a gain of 7.0 
liters (mean, 2.9-liter gain). Fluids adminis- 
tered included 0.9% NaCl, lactated Ringers, 
fresh frozen plasma, platelets, packed red 
blood cells, and whole blood. 

During the study there were no complaints of 
visual dysfunction. On the first postoperative 
day patients had gross physical evidence of 
fluid retention, including swollen hands and 
fingers, dependent and pitting edema, facial 
edema, and, occasionally, mild to moderate 
conjunctival chemosis. All were intubated and 
artificially ventilated in the surgical intensive 
care unit. By postoperative day 3 all but two of 
the patients were extubated and most of the 
patients had been transferred out of the inten- 
Sive care unit. 

The earliest recorded weight was approxi- 
mately 40 hours after surgery (Table and Fig- 
ure). Weight change over this period ranged 
from a loss of 4 pounds to a gain of 30 pounds 
with the average being a gain of 9.3 + 6.7 
pounds (P < .0001). By postoperative day 3 the 
average weight change from preoperative ex- 
amination was a gain of 6.5 + 5.5 pounds (P < 
.0001). 

The mean change in hematocrit (Table and 
Figure) over the first postoperative day was a 


TABLE 


COMPARISON OF PRESSURE, WEIGHT, AND HEMATOCRIT CHANGES 


INTRAOCULAR 
PRESSURE 
TIME (mm He)” P VALUE WEIGHT (Las) P VALUE HEMATOCRIT {%) P VALUE 
Preoperative 12.8 + 3.4 176 + 30 40.0 + 5.2 
003 <,0001 <,0001 
Day 1 14.9 + 3.7 28.8 + 3.1 
NS < 0001 
Day 2 13.5 + 3.0 186 + 32 277 2243 
NS <.0001 | <.0001 
Day 3 12.5 + 3.2 184 + 31 28.4 +32 


*Earliest postoperative intraocular pressure was measured 15 to 20 hours after surgery. 
‘Earliest postoperative weight was measured about 40 hours after surgery. 
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decrease of 11.3 + 6.3% (P < .0001). On postop- 
erative day 3 the mean change in hematocrit 
from preoperative level was a drop of 11.6 + 
6.8% (P < .0001). 

The mean preoperative intraocular pressure 
was 12.8 + 3.4 mm Hg (Table and Figure). The 
first postoperative intraocular pressure mea- 
surement was made approximately 15 to 20 
hours after surgery. The mean intraocular pres- 
sure on the first postoperative day was 14.9 + 
3.7 mm Hg. The change in intraocular pressure 
between preoperative and postoperative day 1 
measurements ranged from a decrease of 5 mm 
Hg to an increase of 13.5 mm Hg (mean = +2.1 
mm Hg, P = .003). Overall, on the first postop- 
erative day, intraocular pressure increased in 
29 patients (63%), whereas it decreased in 17 
(37%). Thirteen patients (28%) experienced a 
gain of 5 mm Hg or greater and three patients 
(7%) had a greater than 10-mm Hg increase in 
their intraocular pressure. On the second post- 
operative day the mean intraocular pressure 
was 13.5 + 3.1 mm Hg (P = N.S.). By the third 
postoperative day the mean intraocular pres- 
sure had decreased to 12.5 + 3.2 mm Hg (P = 
N.S.). 

Postoperatively all of the patients received 
diuretics (usually furosemide), narcotic analge- 
sics, antibiotics (usually cefazolin), and inhaled 
metaproterenol. Various medications, includ- 
ing antiarrhythmics, benzodiazepines, digox- 
in, dipyridamole, potassium supplements, 
noncorticosteroidal anti-inflammatory agents, 
calcium channel blockers, beta-blockers, and 
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30 traocular pressure, weight, and 
hematocrit on postoperative days 1 
m i to 3 (N = 46). 


nitroprusside, were administered depending 
upon clinical status. 


Discussion 
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Ophthalmic complications, principally ante- 
rior or posterior ischemic optic neuropathy, 
have been documented after general surgery.” 
This vascular complication may be a result of 
systemic hypotension, cerebral hypoperfusion, 
embolic phenomena, or hypothermia. Oph- 
thalmic complications following cardiac bypass 
surgery have also become an increasing cause 
for concern. Shaw and associates’ showed that 
25.6% of 312 bypass patients developed neuro- 
ophthalmic complications while no ocular 
problems were noted in a control group of 50 
patients undergoing major peripheral vascular 
surgery. Sweeney and associates’ noted that 
seven of 7,685 patients developed ischemic 
optic neuropathy after bypass surgery. As a 
result of the profound cardiovascular changes 
that occur during cardiopulmonary bypass, pa- 
tients undergoing cardiac bypass surgery may 
be at greater risk. 

Vascular events are not the only cause for 
concern for the bypass patient. Larkin and 
associates’ showed that these patients are also 
at risk for intraoperative increases in intraocu- 
lar pressure. Within ten minutes of the onset of 
cardiopulmonary bypass all 24 patients in their 
study had a rise in intraocular pressure. Their 
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study found a correlation between intraocular 
pressure and hemodilution from intravenous 
infusion needed during the surgery. Their 
study did not examine the postoperative intra- 
ocular pressure dynamics. 

In our study intraocular pressure was highest 
on the first postoperative day. Thereafter intra- 
ocular pressure decreased, and by postopera- 
tive day 3 intraocular pressure had returned to 
baseline preoperative levels. It is possible that 
intraocular pressure was still rising when we 
measured it on day 1, in which case it is 
probable that on day 1 intraocular pressure is a 
close approximation of the peak intraocular 
pressure. However, it is also possible that in- 
traocular pressure peaked earlier in the postop- 
erative period and was already decreasing by 
the time of our measurement of intraocular 
pressure on day 1. We, therefore, do not know 
when intraocular pressure peaked or the mag- 
nitude of the peak. 

In our study 29 (63%) of the patients had 
intraocular pressure increased from baseline on 
the first postoperative day and in 13 patients 
(28%) the increase was greater than or equal to 
5 mm Hg. Our data extend that of Larkin and 
associates to show that intraocular pressure 
rise may persist for 24 to 48 hours after surgery. 
Thus, a subset of patients appears particularly 
susceptible to postoperative elevation in intra- 
ocular pressure. 

Not all investigators have found an intraocu- 
lar pressure rise after coronary artery bypass 
surgery. Lilleaasen and Horven* did not find an 
intraocular pressure rise during or after open 
heart surgery in 12 patients. They suggested 
this was caused by differences in the composi- 
tion of the priming solution of the cardiopul- 
monary bypass equipment and the degree of 
hemodilution during perfusion. Furthermore, 
studies of intraocular pressure in uremic pa- 
tients undergoing hemodialysis did not show 
pressure rise despite marked changes in osmo- 
lality.*’? However, the dialysis patient shows a 
net loss of body weight during dialysis, in 
contrast to the bypass patient. 

Larkin and associates’ found a significant 
correlation between intraocular pressure and 
hemodilution intraoperatively and suggested 
that hemodilution was responsible for the in- 
creased intraocular pressure. In our study 
marked hemodilution was present throughout 
the postoperative period. But intraocular pres- 
sure, though significantly higher in the initial 
postoperative period, returned toward baseline 











levels while the hematocrit lagged behind. 
Thus, other factors must be brought into ac- 
count. 

Though a significant correlation between in- 
traocular pressure and weight gain was not 
found in our study, a correlation is suggested 
(Figure). Because of the critical condition of 
bypass patients in the early postoperative peri- 
od, body weight was not measured until almost 
two days after surgery. Before that time all 
patients had received strong diuretics. In all 
likelihood body weight had already declined 
before our first postoperative weight measure- 
ment. A correlation between intraocular pres- 
sure and weight gain probably is present earlier 
in the postoperative period. 

In our study one third of the patients did not 
show an intraocular pressure rise. We suggest 
two possible explanations for this finding: ocu- 
lar hypotensive effect of systemic medications 
and timing of intraocular pressure measure- 
ment. Although the preoperative, intraopera- 
tive, and postoperative medications and fluids 
that our patients received were nearly (but not 
absolutely) identical for each patient, the time 
course of administration often varied consider- 
ably, and the hypotensive effect of systemically 
administered drugs may be a contributing fac- 
tor. The confounding factor of the multiple 
medications that bypass patients receive post- 
operatively is difficult to consider. Repeated 
intravenous doses of diuretics, vasoactive 
substances, narcotics, and sedatives alone or in 
combination may affect intraocular pressure in 
ways that are not well understood. It is also 
possible that more of our patients did experi- 
ence intraocular pressure increases but our first 
postoperative intraocular pressure measure- 
ment was too late to document it. This is 
plausible in light of the study by Larkin and 
associates’ in which the intraoperative intraoc- 
ular pressure increases occurred in all patients 
studied. 

The potential clinical implication of these 
pressure rises is significant when one considers 
that over 150,000 bypass surgeries are per- 
formed in the United States each year." The 
patient with glaucoma undergoing bypass sur- 
gery would appear to have two reasons to be at 
very high risk for damage to visual function. 
Not only have these patients been shown to 
have the greatest increases in intraocular pres- 
sure following a fluid load, but their optic 
nerves have proven to be susceptible to dam- 
age from increased pressure. 
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OPHTHALMIC MINIATURE 
And so, that being done, and my Journal writ, my eyes being very bad, 
and every day worse and worse, I fear: but I find it most certain that stronge 
drinks do make my eyes sore, as they have done heretofore always; for, 
when IĮ was in the country, when my eyes were at the best, their stronge 
beere would make my eyes sore; so home to supper, and by and by to bed. 
—-March 28, 1669, Diary of Samuel Pepys 























Intractable Diplopia After Vision Restoration in Unilateral 


Cataract 


John A. Pratt-Johnson, F.R.C.S.(C.), and Geraldine Tillson, D.B.O.(T.) 


Twenty-four patients lost their ability to 
fuse when their binocular function was dis- 
rupted for at least 2⁄2 years by a unilateral 
traumatic cataract or a unilateral traumatic 
cataract followed by uncorrected aphakia. 
Three patients were 6 years old, one was 8 
years old, and the remaining 20 patients were 
aged 10 years or older at the time of the injury. 
All patients had intractable diplopia when the 
cataract was removed and the aphakia correct- 
ed. Aniseikonia was not the cause of this 
inability to fuse and the insertion of an intra- 
ocular lens provided no relief. The prognosis 
for the elimination of diplopia, other than by 
occlusion of one eye, was poor. 


WE EXAMINED 24 patients with intractable 
diplopia following the removal of a traumatic 
cataract and the restoration of visual acuity to 
20/40 or better. These patients have a type of 
central fusion disruption, having apparently 
lost their ability to fuse.’ 


Patients and Methods 


The 24 patients included in this study were 
referred between October 1984 and January 
1988. None of these patients had been seen by 
us before the onset of diplopia. Presumably 
they all had normal binocular function before 
the traumatic cataract. There was no history of 
any ocular problems. All patients were symp- 


Accepted for publication Sept. 21, 1988. 

From the Department of Ophthalmology, British Co- 
lumbia Children’s Hospital and the Department of Oph- 
thalmology, University of British Columbia, Canada. 

Reprint requests to John A. Pratt-Johnson, 
F.R.C.5.(C.), Children’s Hospital, 4480 Oak St., Van- 
couver, B.C., V6H 3V4 Canada. 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 107:23-26, JANUARY, 1989 


tom free before the injury and reported symp- 
toms attributable to the loss of stereopsis after 
the injury. 

Although the traumatic cataract was re- 
moved within one year of its occurrence in 13 of 
the 24 patients, the optical correction of the 
resulting aphakia had not always been given 
immediately or, if prescribed, was not worn 
consistently. Five of these 13 patients had had 
an intraocular lens implanted as a secondary 
procedure many years later. 

All 24 patients had traumatic cataracts that 
were the result of direct injury to the eye only. 
The injuries were usually of the penetrating 
type. No head injury or loss of consciousness 
had occurred. None of these patients were 
aware of strabismus or any other ocular abnor- 
mality before the cataract. The ages of the 
patients at the time of the injury ranged from 6 
to 39 years (average, 18 years). Three were aged 
6 years and one was aged 8 years at the time of 
the trauma; all other paheni were over the age 
of 10 years. 

The interval between the development of the 
cataract and the restoration of the best possible 
visual acuity to that eye ranged from 272 to 40 
years (average, 14 years). Eight patients had 
received an intraocular lens. Sixteen patients 
had been fitted with a contact lens before our 
examination and wore the lens for all tests. 

All patients underwent a detailed orthoptic 
examination, with particular emphasis on 
fusional ability. 


Results 


The patients typically complained of constant 
double vision when the aphakia was corrected 
either by an intraocular lens or with a contact 
lens. Some patients who wore a contact lens 
were also aware of the diplopia when the con- 
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tact lens was removed. Detailed questioning 
elicited that the second image was always 
“bobbing up and down.” This was the most 
distressing factor for the patients. The bobbing 
of an image was not present when either eye 
was occluded. Bobbing typically occurs in cen- 
tral fusion disruption from other causes. 

Best-corrected visual acuity ranged from 
20/40 to 20/20 in the affected eye and 20/30 to 
20/15 in the unaffected eye. The affected eye in 
all patients was exotropic, hypotropic, and 
excyclotropic. During testing the deviation var- 
ied constantly, particularly vertically, although 
the patients did not change fixation. In all cases 
the strabismus had apparently developed sec- 
ondary to the cataract or during the time that 
the aphakia was uncorrected. Surgical realign- 
ment did not help these patients regain fusion 
but made the diplopia more troublesome be- 
cause of the proximity of the second image to 
the real one. 

Sensory testing showed that all patients had 
central fusion disruption and were unable to 
superimpose any type of slide on a haploscopic 
device, such as a synoptophore, except for 
momentarily, because the image seen by the 
aphakic eye kept bobbing. Patients also charac- 
teristically described the same bobbing phe- 
nomenon when an attempt was made to join 
the images with prisms in free space. 

These patients were also tested for aniseiko- 
nia. Because the American Optical Eikonome- 
ter can only be used with patients who have 
fusion and stereopsis, it was not used with our 
patients. All patients were asked to compare 
the size of the diplopic images of a target 6 
meters away. They were also asked if they 
noticed any difference in image sizes when 
they attempted to superimpose synoptophore 
slides, The Awaya New Aniseikonia Tests were 
used to test 18 patients. These patients were 
able to detect differences as small as 1% (range, 
0% to 10%; average, 2%). Aniseikonia did not 
seem to be the cause of the inability to fuse in 
these patients. 

Aniseikonia was no greater subjectively in 
the patients fitted with a contact lens than in 
those with an intraocular lens. Subjective anis- 
eikonia was not a problem for our patients. 
Aniseikonia was also measured with the 
Awaya New Aniseikonia Tests in 15 different 
patients who had had a unilateral nontraumatic 
cataract removed and the resulting aphakia 
corrected with a contact lens or an intraocular 
lens but who had retained their ability to fuse. 


A similar range of aniseikonia was found in this 
second group of patients. 





Discussion 





It is generally assumed that if fusion is devel- 
oped in childhood and maintained until visual 
maturity is reached, the ability to fuse cannot 
be lost. It is also thought that if fusion is 
disrupted later in life, it can be regained once 
good visual acuity and ocular alignment are 
reestablished, even after an interval of several 
years. However, this is not always the case. We 
found central fusion disruption following sen- 
sory deprivation of more than 2% years’ dura- 
tion. 

Although diplopia probably does not occur in 
a large number of patients with traumatic cata- 
ract, it is nevertheless a serious problem for the 
patients in whom it does occur. The symptoms 
in this group of patients with unilateral trau- 
matic cataract are identical to and just as dis- 
tressing as those occurring in patients who 
have developed a central fusion disruption 
from head injury.’ 

We are unable to judge the incidence or 
frequency of this problem since we do not 
routinely see adult patients who wish to have 
their cataracts treated. We have seen only those 
adult patients who developed diplopia after 
extraction of a traumatic cataract and who were 
referred to us by their ophthalmologist for 
consultation. 

The prognosis for regaining fusion is un- 
known in these cases. There are many prob- 
lems associated with trying to restore fusion. 
In addition to an intraocular lens or contact 
lens, a full optical correction for near and dis- 
tance of any residual refractive error must be 
worn to get the best possible visual acuity. The 
absence of accommodation on the side of the 
aphakic or pseudophakic eye must be treated 
with a bifocal spectacle lens. Adjustable suture 
strabismus surgery followed by prismatic neu- 
tralization of any residual deviation must be 
used to eliminate the strabismus. The aim of 
treatment is to maintain superimposition of the 
images in an effort to retrain the fusion ability. 
The resultant effects of this superimposition, 
one of which is bobbing, are not only uncom- 
fortable and inconvenient for most patients but 
may be dangerous. The patient cannot accept 
this type of treatment when at work, driving, or 
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taking part in recreational pursuits where di- 
plopia would be hazardous. 

It is not surprising, therefore, that patients 
become discouraged and give up trying to re- 
gain fusion, preferring to occlude one eye or to 
remove their contact lens. 

Although many people would consider that 
visual maturity is reached by the age of 6 years, 
it is perhaps more generally accepted that visu- 
al maturity is obtained by the age of 10 years. In 
this study, the clinical findings in the four 
patients who were less than 10 years old when 


_ the injury occurred were the same as those 


-in the 20 patients who were over 10 years of 
age. 
Jain, Mohan, and Gupta’ described 28 chil- 
dren below the age of 10 years with unilateral 
traumatic cataract who were fitted with a hard 
contact lens after removal of the cataract. The 
recovery of binocular function was more fre- 
quent if the patients were over the age of 7 
years at the time of injury and in those patients 
in whom the removal of the traumatic cataract 
and the contact lens correction of the aphakia 
occurred within eight months of trauma. This 
finding of a higher incidence of recovery of 
binocular function in patients whose binocular 
function was disrupted for less than eight 
months is compatible with the findings in our 
study. 

The important factor in our study seems to be 
the interval over which the patients were un- 
able to fuse, either because of the cataract itself 
or because of the cataract combined with a long 
period of uncorrected aphakia after cataract 
extraction. This interval ranged from 2¥2 to 40 
years. 

Our 24 patients developed secondary strabis- 
mus approximately one year or longer after the 
injury. This appears to be an indication of 
intractable diplopia after the restoration of 
good vision to the affected eye. Many patients 
noticed some diplopia even with the aphakia 
uncorrected. It must be emphasized that surgi- 
cal realignment of the eyes did not eliminate 
the diplopia. 

The bobbing of the image seen by the affected 
eye did not vary with the type of optical correc- 
tion. It was not attributable to any particular 
type or make of intraocular lens, to an ill-fitting 
contact lens, or to the wearing of a uniocular 
aphakic spectacle. 

Aniseikonia did not prevent the restoration 
of fusion in this group of patients. Many pa- 
tients with unilateral aphakia can adapt to anis- 





eikonia of a much larger amount than that 
recorded in this study.’ 

Difficulty in restoring fusion to some patients 
who had had a unilateral cataract removed, 
particularly a traumatic cataract, and a contact 
lens fitted to that eye was reported over 30 
years ago.”* These reports emphasized the sig- 
nificance of the interval over which fusion was 
prevented when giving a prognosis for the 
restoration of binocular single vision in pa- 
tients with any type of unilateral cataract, but 
especially the traumatic type. It was suggested 
that any patient with a long-standing unilateral 
cataract or with prolonged uncorrected unilat- 
eral aphakia should undergo an orthoptic ex- 
amination before attempts to reestablish binoc- 
ular single vision were made. These studies 
included some cases of loss of fusion occurring 
after unilateral nontraumatic cataract. Since 
our study was completed, we have also seen a 
patient who had developed a nontraumatic 
unilateral cataract and appears to have lost his 
ability to fuse. He was 38 years old and had the 
cataract removed ten years after its diagnosis. 
He has been aware of intractable diplopia ever 
since being fitted with a contact lens two 
months after the cataract extraction. The signs 
and symptoms in this patient were the same as 
those occurring in the 24 patients in our study. 

In 1986 Kushner’ reported five cases of intrac- 
table diplopia after treatment of unilateral cata- 
ract. Three of his patients were children, with 
disruption of fusion following the presence ofa 
unilateral traumatic cataract for several years. 
Kushner referred to this as horror fusionis. 
Cases of binocular diplopia with no fusion 
ability have also been described as horror 
fusionis.’* We, however, found the literature 
about horror fusionis confusing, and prefer to 
use the term central fusion disruption when 
referring to acquired intractable binocular di- 
plopia occurring in visually mature adult pa- 
tients. | 

Hamed, Helveston, and Ellis“ described pa- 
tients with persistent binocular diplopia after 
cataract surgery. Although this study included 
diplopia from many different causes, some of 
the cases may have been the result of central 
fusion disruption associated with prolonged 
sensory deprivation of the affected eye from 
the cataract. 

Those patients in whom it is proposed to 
remove a long-standing unilateral traumatic 
cataract and insert an intraocular lens need to 
be informed of the possibility of intractable 
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diplopia. Unfortunately, the vision is usually 
so poor before the extraction that the potential 
binocular function of the patient cannot be 
assessed. 

The possibility of intractable diplopia should 
be discussed with patients who have had their 
fusion interrupted by the presence of a trau- 
matic cataract or by uncorrected aphakia for 
more than two years. This may argue for initial 
contact lens correction of the aphakia and sec- 
ondary, rather than primary, intraocular lens 
correction once the patient’s fusion status has 
been assessed. An orthoptic evaluation should 
be obtained with the patient wearing the ap- 
propriate contact lens. 

Substituting an intraocular lens for a contact 
lens in patients who are already aphakic and 
have the type of central fusion disruption de- 
scribed herein will not affect the intractable 
diplopia. The intractable diplopia will not only 
persist, but it will be unavoidable except by 
occluding an eye. Patients with a contact lens 
can often obtain marked relief by simply re- 
moving the contact lens, thus blurring the 
image seen by the aphakic eye or even enabling 
them to ignore it altogether. 

The presence of a secondary strabismus may 
be an indication of central fusion disruption. 
Elimination of the strabismus, if the patient has 
lost the ability to fuse, will only emphasize the 
diplopia because the second image will be clos- 
er to the real one. 

Treatment intended to restore fusion in pa- 
tients with intractable diplopia is extremely 
inconvenient and difficult for the patient and 
the prognosis is largely unknown. Therefore, 
this emphasizes the need for prophylactic re- 
moval of a unilateral opaque traumatic cataract 
with immediate and continued optical correc- 
tion of the resulting aphakia as soon as the 
cataract starts to prevent fusion. 
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Contact Lens-Related Deep Stromal Neovascularization 
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We observed five eyes (five patients) with 
deep stromal neovascularization and scarring 


_in patients wearing soft contact lenses during 


a six-month period. There was no evidence 
suggestive of other causes of interstitial kera- 
titis. Two patients were aphakic and required a 
penetrating keratoplasty. Deep stromal vascu- 
larization must be added to the growing list of 
visually significant soft contact lens complica- 
tions, and soft lens wear should be considered 
in the differential diagnosis of deep stromal 
neovascularization. 


SOFT CONTACT LENSES have been associated 
with many complications. In most cases the 
problems are minor and reversible.'* Vision- 
threatening complications include corneal ul- 
cers and extensive superficial vascularization 
resulting in central corneal scarring. Contact 
lens-induced keratopathy is associated with 
central superficial corneal vascularization and 
scarring attributed to chemical hypersensitivi- 
ty. Deep corneal vascularization and scarring 
has been reported in aphakic and cosmetic 
contact lens wearers, but has been a benign 
peripheral disease not associated with signifi- 
cant loss of visual acuity.*° 

Our five patients, soft contact lens wearers 
seen over the course of six months, had deep 
corneal vascularization just anterior to Desce- 
met’s membrane. The vascularization was asso- 
ciated with deep corneal infiltration, lipid de- 
position, and scarring. In two patients, corneal 
transplantation was necessary because of per- 
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manent, marked central corneal scarring and 
decreased vision. 


Subjects and Methods 


We reviewed the outpatient records of all soft 
contact lens wearers with deep corneal vascu- 
larization examined during the six-month peri- 
od from August 1984 to February 1985. Infor- 
mation was obtained from the records and the 
patients concerning previous ocular problems, 
type of contact lens worn, method of lens disin- 
fection, history of lens wear, and follow-up 
care (Table). Careful slit-lamp examinations 
were performed in all cases. All but one patient 
had an intermediate strength purified protein 
derivative test for tuberculosis and a fluores- 
cent treponemal antibody absorption (FTA- 
ABS) test for syphilis. In eyes requiring corneal 
transplantation, histopathologic specimens 
were stained with hematoxylin and eosin, peri- 
odic acid-Schiff, and oil red O. 


Case 1 

A 63-year-old monocular aphakic man had 
redness and light sensitivity in his left eye for 
two weeks. He had had an intracapsular cata- 
ract extraction and had worn an aphakic 
extended-wear contact lens continuously for 
three years. The lens had been comfortable and 
problem free. The patient’s medical history 
was significant for insulin-dependent diabetes 
mellitus. 

Visual acuity was R.E.: 20/30 and L.E.: hand 
motions. Moderate conjunctival injection was 
present. The aphakic contact lens moved well 
but had multiple surface deposits. The corneal 
epithelium was intact. There was diffuse super- 
ficial and deep corneal neovascularization asso- 
ciated with three large, dense, white deep stro- 
mal infiltrates. The vessels were not emanating 
from the cataract wound (Fig. 1, left). The 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 107:27-32, JANUARY, 1989 27 








28 AMERICAN JOURNAL OF OPHTHALMOLOGY January, 1989 


even ern a En ESTE AAAA Aai AAAA Anaan AAAA 





TABLE 
SUMMARY OF CASES 

PSS E EE ENAA A EEEE E EEEE EE 

CASE 1 CASE 2 CASE 3 CASE 4 CASE 5 
Visual acuity R.E: HM R.E.: 20/30 R.E.: 20/200 R.E.: 20/40 R.E.: 20/20 

L.E.: 20/100* L.E.: 20/40 L.E.: 20/20 
Symptoms Visual loss, Photophobia Visual loss Visual loss None 
photophobia 

Aphakic or cosmetic Aphakic Cosmetic Aphakic Cosmetic Cosmetic 
Daily- or extended-wear Extended-wear Extended-wear Daily-wear Daily-wear Daily-wear 
Exposure to preservatives Not present Miid Mild Miid Mild 
Tight fit Not present Not present Not present Not present Mild 
Conjunctival inflammation Severe Moderate Not present Not present Not present 
Area of deep vessels (deg) 360 360 360 90 90 
Results of FTA-ABS., purified Negative Not done Negative Negative Negative 


protein derivative 
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“Visual acuity was HM (hand motions) initially and improved to 20/100. 


contact lens was removed and cultured on 
blood agar media. No growth was noted. 

Contact lens use was discontinued and the 
patient was treated with prednisolone acetate 
1% four times daily, topical antibiotics, and 
cycloplegic eyedrops. The conjunctival hyper- 
emia resolved. Topical medications were ta- 
pered and discontinued over several months. 
Best-corrected visual acuity improved to 20/100 
after three months and remained at this level 
because of deep central scarring (Fig. 1, right). 
Ten months after the initial examination, the 
patient underwent a penetrating keratoplasty 
and secondary intraocular lens implantation 
for visual rehabilitation. 


Histopathologic findings—Corneal sections 
demonstrated an intact epithelium and Bow- 
man’s layer. The superficial stroma was unre- 
markable. The mid and deep stroma contained 
many blood vessels, some longitudinal and 
some in cross-section, with red blood cells in 
the lumen of some of the larger vessels (Fig. 2, 
top). There was an accompanying chronic in- 
flammatory cell infiltrate in the same area. 
Frozen sections stained with oil red O demon- 
strated lipid droplets in the deeper stroma (Fig. 
2, bottom) close to the area of neovasculariza- 
tion. Descemet’s membrane was intact and did 
not show any significant change. 





Fig. 1 (Rozenman and associates). Case 1. Left, At time of initial examination with aphakic extended-wear lens 
in place. Marked conjunctival injection, deep stromal vascularization, and three large stromal infiltrates are 
present. Right, Three months after discontinuing lens wear and after institution of topical corticosteroid 
therapy. The eye is not inflamed, but large deep corneal scars are present. 
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Fig. 2 (Rozenman and associates). Case 1. Top, 
Deep corneal stromal neovascularization (arrows) 
with chronic inflammatory cell infiltrate (hematoxy- 
lin and eosin, x 200). Bottom, Fat globules in deep 
corneal stroma (arrows) (oil red O, x 200). 


Case 2 

A 22-year-old man who wore a cosmetic 
extended-wear lens in his right eye complained 
of redness and irritation in the right eye for one 





month. The patient had removed his lens and 
used heat disinfection once a week. On exami- 
nation, visual acuity was R.E.: 20/30 with the 
contact lens and L.E.: 20/20 with spectacle cor- 
rection. Moderate conjunctival injection and 
giant papillary conjunctivitis were present in 
the right eye, and the corneal epithelium was 
intact. The lens moved well. There were pe- 
ripheral superficial and deep stromal vessels 
associated with three white stromal infiltrates 
extending toward the visual axis. Contact lens 
use was discontinued and the patient was treat- 
ed with prednisolone acetate 1% eyedrops four 
times daily and topical antibiotics. After one 
month, the infiltrates were slightly smaller and 
the stromal vessels appeared less active. The 
patient was lost to follow-up. 


Case 3 

A 58-year-old man with a five-year history of 
aphakic daily-wear soft contact lens use was 
referred because of bilateral corneal opacities 
and decreased vision of two months’ duration. 
The patient removed his lenses daily and had 
used heat sterilization once a week. Visual 
acuity with contact lenses was R.E.: 20/200 and 
L.E.: 20/40. The conjunctiva was normal and 
the contact lenses fit and moved well in both 
eyes. The corneal epithelium was intact. There 
was diffuse superficial and deep stromal neo- 
vascularization. The deep vessels extended 
into the visual axis and were associated with 
disk-like opacities anterior to Descemet’s mem- 
brane in both eyes (Fig. 3). 

Contact lens use was discontinued and the 
patient was treated with prednisolone acetate 
1% eyedrops four times daily in both eyes. The 
stromal opacities and visual acuity remained 
unchanged. The patient underwent a penetrat- 
ing keratoplasty in the right eye three months 
later. 

Histopathologic findings—The corneal speci- 
men showed irregular thickening of the epithe- 
lium with basal cell edema. Bowman’s mem- 
brane was intact. A few blood vessels were 
observed in the superficial stroma, but new 
blood vessels were primarily noted just next to 
Descemet’s membrane in the deeper central 
stroma. Chronic inflammatory cells were also 
noted in this area (Fig. 4, top). Descemet’s 
membrane was intact. Fat stains demonstrated 
fat droplets in the deeper stroma (Fig. 4, bot- 
tom). The endothelial cells were few in number 
and appeared flattened. 
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Fig. 3 (Rozenman and associates). Case 3. Deep 
corneal vascularization and a central disciform opaci- 
ty and lipid infiltrate are present. 


Case 4 

A 25-year-old man who had worn cosmetic 
daily-wear soft lenses for two years complained 
of blurred vision in the right eye for one week. 
The patient used chemical disinfection every 
other day. 

On examination, visual acuity with contact 
lenses was R.E.: 20/40 and L.E.: 20/30. The 
conjunctiva was normal and the lenses moved 
well. The epithelium was intact. There was a 
sector of superficial and deep stromal corneal 
neovascularization in the right eve that extend- 
ed toward the pupil and was surrounded by a 
white deep stromal opacity (Fig. 5). 

Contact lens wear was discontinued and the 
patient was given topical corticosteroids. There 
was no change in the stromal opacity during a 
follow-up period of four months. 


Case 5 

A 35-year-old woman who had worn cosmetic 
daily-wear soft contact lenses for two years had 
a white spot on her right cornea. She had no 
symptoms. The patient used daily chemical 
disinfection. 

On examination, visual acuity was 20/20 in 
both eyes. The conjunctiva appeared normal. 
The contact lenses were clean but did not move 
on blinking. The epithelium was intact. There 
was deep peripheral stromal vascularization 
associated with deep opacities temporally in 
both eyes. The scars have remained stable over 
a five-month period despite corticosteroid ther- 


apy. 





Fig. 4 (Rozenman and associates). Top, Blood ves- 
sels in deep stroma (big arrow) close to Descemet’s 
membrane (small arrows) (hematoxylin and eosin, 
x 200). Bottom, Fat globules in deep stroma (arrows) 
(oil red O, x 400). 





Discussion 





Although peripheral superficial vasculariza- 
tion is a relatively common, nonvision- 
threatening complication of contact lens wear, 
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Fig. 5 (Rozenman and associates). Case 4. Quiet 
eye with sector of deep stromal vascularization sur- 
rounded by an apparent lipid infiltrate. 


corneal neovascularization associated with cen- 
tral corneal scarring is uncommon.**"" Bloom- 
field, Jakobiec, and Theodore’ reported central 
corneal pannus in a soft contact lens patient 
with a history of prolonged chemical hypersen- 
sitivity reaction. Aphakic and cosmetic soft 
contact lens patients have been documented to 
develop deep corneal neovascularization and 
stromal opacities.“ These opacities have im- 
proved after lens discontinuation and did not 
significantly reduce vision.** In two of our five 
patients with deep stromal vessels, permanent 
corneal opacities involving the visual axis ne- 
cessitated penetrating keratoplasty for visual 
rehabilitation. There was no history of herpes 
simplex keratitis, tuberculosis, or syphilis in 
our patients. None of the patients demonstrat- 
ed a significant epithelial break or physical 
findings consistent with infectious keratitis. 
For this reason, cultures and sensitivity tests 
were not performed. 

Hypoxia, inflammation, and corneal edema 
are associated with corneal neovascularization. 
Patients who use extended-wear soft contact 
lenses frequently develop small amounts of 
peripheral superficial vascularization that are 
attributed to hypoxia. Patients with poorly fit 
standard hard lenses without sufficient move- 
ment to ensure adequate tear exchange and 
oxygen delivery under the lens are also prone 
to develop superficial and deep vasculariza- 
tion. One can speculate that deep vessels may 
reflect a more severe or prolonged hypoxic 
insult compared to superficial vessels. Inflam- 
mation is a factor in corneal neovascularization 
seen in prolonged chemical hypersensitivity 


reactions and more frequently in conditions 
unrelated to the use of contact lenses, includ- 
ing herpes simplex keratitis, syphilitic intersti- 
tial keratitis, and Cogan’s syndrome. 

It is difficult to determine the cause of the 
deep vessels in this series of patients. Our 
patients were heterogeneous with regard to the 
type of lens worn, exposure to preservatives, 
lens fit, and the presence of inflammation 
(Table). Deep stromal vascularization was seen 
in aphakic patients as well as those who wore 
cosmetic, daily-wear, and extended-wear lens- 
es. All but one patient used solutions contain- 
ing preservatives for lens disinfection. The pa- 
tient with the most severe corneal infiltrates 
(Case 1) had no history of chemical exposure 
since the lens had not been removed for three 
years. The prolonged use of an extended-wear 
lens in this patient suggests that hypoxia may 
be a significant factor. Only one patient in the 
group had an obviously tight fitting lens (Case 
4). Extended-wear lenses are associated with 
hypoxia when the eyes are closed despite opti- 
mal fitting characteristics. Two of the patients, 
however, used well fitting daily-wear lenses 
that should not be associated with significant 
hypoxia. Conjunctival inflammation and symp- 
toms associated with ocular inflammation were 
present in only two patients (Cases 1 and 2). 
These patients with an active inflammatory 
component to their problem responded partial- 
ly to topical corticosteroid therapy, in contrast 
to the patients without inflammation who did 
not improve after discontinuation of the lenses. 
The development of deep neovascularization 
may have a multifactorial origin and simply 
reflect the severity of a variety of insults. 

Deep stromal vascularization and corneal 
scarring is a serious lens complication that may 
cause permanent loss of vision when the visual 
axis is involved. As in other conditions associ- 
ated with deep vessels, inflammatory and lipid 
infiltrates are present in the acute stage and 
permanent scarring results. Deep vessels and 
infiltrates develop insidiously and progress in 
the absence of acute symptoms. Severe visual 
loss occurred before two of the patients sought 
medical care. Routine follow-up care of soft 
contact lens wearers is important to detect this 
complication before the visual axis is involved. 
Cosmetic contact lens wear should be discon- 
tinued in patients who develop deep corneal 
neovascularization. 

Patients wearing contact lenses for visual 
rehabilitation may also develop deep corneal 


















neovascularization. Minimal peripheral neo- 
vascularization may be treated by changing 
from extended-wear to daily-wear contact lens- 
es. Attention should be paid to obtaining opti- 
mum lens fit. An attempt should also be made 
to switch the patient to high-oxygen permeabil- 
ity lenses. Regardless, these patients should be 
followed up carefully. When neovasculariza- 
tion continues in aphakic patients despite these 
changes, a secondary intraocular lens implan- 
tation or corneal remodeling surgery should be 
considered for visual rehabilitation. Contact 


lens-associated deep stromal neovasculariza- 


tion is a visually threatening disease that rein- 
forces the need for contact lens wearers to 
obtain periodic follow-up examinations. 
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Nd:YAG Laser Photodisruption of Hemorrhagic 


Detachment of the Internal Limiting Membrane 
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We used a Q-switched Nd:YAG laser to create 
an opening in the internal limiting membrane 
in three eyes with hemorrhagic detachment of 
the internal limiting membrane. In all in- 
stances, after membranotomy blood was rap- 
idly cleared from the preretinal space result- 
ing in prompt improvement in visual acuity. 
No retinal injury was observed. Nd:YAG laser 
photodisruption may be useful in the treat- 
ment of some cases of subinternal limiting 
hemorrhages. 


HEMORRHAGIC DETACHMENT of the internal 
limiting membrane may occur after retinal ves- 
sel rupture associated with physical exertion 
and increased venous pressure (Valsalva reti- 
nopathy) or in retinal vascular disorders, such 
as proliferative diabetic retinopathy.' Visual 
acuity is often profoundly reduced. Spontane- 
ous clearing of the hemorrhage usually occurs, 
but may take several months.*® We used 
Nd:YAG laser photodisruption to create a focal 
opening in the internal limiting membrane in 
eyes with premacular subinternal limiting 
- membrane hemorrhage, permitting the prereti- 
nal blood to enter the vitreous cavity where it is 
resorbed more rapidly. In each eye, vision im- 
proved dramatically within seven days. No 
retinal injury from the laser photodisruption 
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was observed. This treatment technique may 
be useful in treating selected cases of hemor- 
rhagic detachment of the internal limiting 
membrane, particularly when rapid restoration 
of normal visual function is indicated. 


Case Reports 


Case 1 

Two weeks before examination, this 25-year- 
old man developed sudden loss of vision in his 
left eye after physical exertion during military 
training. Results of examination of the right eye 
were normal. Visual acuity in the left eye was 
counting fingers at 1 foot. Ophthalmoscopy 
showed a circumscribed round dark red mass 
with a convex surface covering the left macula 
(Fig. 1, top left). The anterior surface of the 
hematoma (the internal limiting membrane) 
was opened by two Nd:YAG laser pulses (3.6 
mJ, fundamental mode) at the inferior margin 
of the lesion.‘ Blood immediately flowed 
through the membranotomy and dispersed into 
the inferior vitreous. One hour after treatment 
(Fig. 1, top right), the subhyaloid hemorrhage 
had substantially cleared, resulting in immedi- 
ate subjective improvement in vision. Three 
days after treatment, a small amount of hemor- 
rhage was present below the detachment of the 
internal limiting membrane (Fig. 1, bottom 
left). Eight days after treatment (Fig. 1, bottom 
right), visual acuity was 20/25 without correc- 
tion. A small inferior vitreous hemorrhage was 
seen. The retina underlying the site of the 
membranotomy was normal in appearance. 


Case 2 
A 55-year-old woman experienced sudden 
visual loss in her left eye four days before 
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Fig. 1 (Gabel and associates). Case 1. Top left, Preoperative fundus appearance. Note large subinternal 
limiting membrane hemorrhage in the macula. Top right, One hour after Nd:YAG laser opening of the internal 
limiting membrane, the preretinal hematoma is much smaller in size. Note egress of blood into the inferior 
vitreous. Bottom left, Fundus appearance three days after treatment. Only a small amount of blood is left in the 
detachment cavity. Bottom right, Fundus appearance one week after treatment. The hemorrhage has completely 
cleared and a shallow serous detachment of the internal limiting membrane remains. 


examination. Results of examination of the 
right eye were normal. In the left eye, visual 
acuity was hand motions and hemorrhagic de- 
tachment of internal limiting membrane was 
seen in the macula. The blood within the de- 
tachment cavity had partly settled, but the 


fovea was covered by hemorrhage (Fig. 2, left). 
Scattered preretinal hemorrhages were seen 
adjacent to the disk and the superior vascular 
arcade. Perforation of the internal limiting 
membrane was performed using five laser puls- 
es of 15 to 25 mJ each. Immediately after treat- 
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Fig. 2 (Gabel and associates). Case 2. Left, Preoperative fundus appearance. Note hemorrhagic detachment of 
the internal limiting membrane and hemorrhage covering the fovea. Right, One hour after Nd:YAG laser 
treatment. The preretinal hemorrhage has partially drained and the hemorrhage in front of the fovea has 
cleared. 


ment, a stream of blood flowed into the inferior days after treatment, a mild vitreous hemorr- 
vitreous. Within one hour after treatment, hage was noted, which spontaneously cleared. 
the blood had cleared from the fovea (Fig. 2, Visual acuity six months after treatment was 


right). No retinal injury was observed. Three 20/40. 





Fig. 3 (Gabel and associates). Case 3. Left, Preoperative fundus appearance showing subinternal limiting 
membrane/subhyaloidal hemorrhage covering the posterior pole. Right, Fundus appearance three days after 
internal limiting opening. Preretinal hemorrhage has cleared from premacular space and settled into the inferior 
vitreous. 
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Case 3 

A 48-year-old man with diabetic proliferative 
retinopathy developed sudden loss of vision in 
his right eye. The left eye had long-standing 
poor vision because of a traction detachment of 
the macula. Visual acuity was R.E.: counting 
fingers at 1 foot. Ophthalmoscopy demonstrat- 
ed a large subinternal limiting membrane hem- 
orrhage covering the posterior pole (Fig. 3, 
left). The hemorrhage was clearly circum- 
scribed inferiorly, was convex in contour, and 
covered the macula. The internal limiting mem- 
brane was perforated using five single Nd:YAG 
laser pulses of increasing energy from 12 to 50 
mJ. The fifth pulse at a higher energy level was 
necessary since four pulses at a lower energy 
level were not sufficient to open the internal 
limiting membrane. Two days later (Fig. 3, 
right), the hemorrhage in the macula had 
cleared and visual acuity was 20/40. The retina 
in the area of laser treatment appeared to be 
normal. 


Discussion 


Nd:YAG laser photodisruption is commonly 
used for a variety of anterior segment proce- 
dures, in particular posterior capsulotomy and 
iridotomy. Posterior segment applications of 
the Nd:YAG laser have generally been limited 
to transection of vitreous membranes in se- 
lected cases of diabetic traction retinal detach- 
ment, sickle cell retinopathy, and complicated 
retinal detachment.** Widespread application 
of Nd:YAG laser photodisruption for the treat- 
ment of posterior segment conditions has been 
limited because of the extent and complexity of 
membranes found in proliferative retinopa- 
thies (requiring hundreds or even thousands 
of laser pulses); the frequent presence of con- 
comitant media opacity, such as vitreous hem- 
orrhage, limiting photodisruption; the pres- 
ence of vascularized membranes that bleed 
following photodisruption; the possibility of 
severe complications, such as retinal or choroi- 
dal hemorrhage or retinal hole formation; and 
the lack of an optimal delivery system for 
intravitreal use.” 

Perforation of the internal limiting membrane 
was readily achieved, although the laser pulse 
energy necessary varied from 3.6 to 50 mJ. As 
with other Nd:YAG laser procedures, low pulse 


energies were used initially and then increased 
as necessary to achieve the desired clinical 
effect. In Case 3, a pulse energy of 50 mJ was 
used only after less energetic pulses failed to 
create an opening. We treated the inferior as- 
pect of the detachment cavity, away from the 
fovea. No retinal injury was observed in any of 
our patients. We speculate that the preretinal 
blood shields the underlying retina from laser- 
induced injury, even at the high pulse energies 
used in two of our patients. This technique may 
be difficult to use in eyes with less extensive 
hemorrhage than that seen in our patients. 
Argon and xenon arc photocoagulators have 
been used to rupture the internal limiting 
membrane in such eyes, but their use appears 
to be more difficult than our approach and 
carries with it the additional risk of photocoag- 
ulation injury to the underlying retina (even 
through the preretinal hemorrhage). "=? 

Nd:YAG laser photodisruption significantly 
accelerated the recovery of visual acuity in our 
patients. Although visual acuity in patients 
with exertional or Valsalva retinopathy usually 
returns to normal, clearing of the subretinal 
hemorrhage may take months. Conservative 
management of such cases certainly can be 
justified. However, Nd:YAG laser therapy pro- 
vides an additional option that may be valuable 
in some situations. Nd:YAG laser internal limit- 
ing membranotomy may be indicated in cases 
of persistent or slowly clearing hemorrhage, in 
patients with an occupational need for prompt 
restoration of binocular vision, or in patients 
with poor vision in their fellow eye. 
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OPHTHALMIC MINIATURE 

A large part of an editor's job is rejection. Perhaps nine-tenths, In those 
days at least, it was not only rejection of manuscripts but of those ideas that 
seemed to come walking into my office every day in the shape of pensive 
men and women talking with judicious facial expressions about such 
mutilated concepts as optimist/pessimist, fascist/communist, extrovert/ 
introvert, highbrow/middlebrow/lowbrow; and this claptrap they applied 
to art, literature and life to the effect that all joy, wit and the pleasures of 


curiosity were quite squeezed out. 


Muriel Spark, A Far Cry From Kensington 
Boston, Houghton Mifflin Company, 1988, p. 97 


























Subretinal Hemorrhage in Atrophic Age-Related Macular 


Degeneration 





Fadi Nasrallah, M.D., Alex E. Jalkh, M.D., Clement L. Trempe, M.D., 
J. Wallace McMeel, M.D., and Charles L. Schepens, M.D. 


In eight eyes of eight patients we retrospec- 
tively studied the outcome of subretinal hem- 
orrhage occurring in areas of atrophy of retinal 
pigment epithelium and choriocapillaris sec- 
ondary to age-related macular degeneration. 
These patients were followed up for one to 20 
months after the initial appearance of the hem- 
orrhage. No subretinal new vessels were asso- 
ciated with these hemorrhages, which re- 
solved over one to 15 months. Our findings 
indicated that hemorrhages occurring within 
areas of atrophy are not necessarily associated 
with subretinal new vessels, and that this type 
of hemorrhage has a good prognosis for 
resolution. 


SUBRETINAL HEMORRHAGE in eyes with age- 
related macular degeneration has been strongly 
associated with the existence of subretinal new 
vessels. The failure to visualize vessel leakage 
on fluorescein angiography is usually attribut- 
ed to blockage of fluorescence by the hemor- 
rhage itself; the leakage usually can be ob- 
served when the hemorrhage resolves. In 
studying subretinal hemorrhage in areas of 
atrophy secondary to age-related macular de- 
generation, we found that this type of hemor- 
rhage was not associated with subretinal new 
vessels and resolved with no complications. 





Subjects and Methods 


Our study included eight eyes of eight pa- 
tients who were seen at our institution because 
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of visual symptoms secondary to age-related 
macular degeneration. The diagnosis was made 
on the basis of indirect ophthalmoscopy and 
fluorescein angiography, which showed 
drusen, areas of atrophy of retinal pigment 
epithelium and choriocapillaris, or leakage 
from subretinal new vessels in either eye. The 
changes in the eyes included in the study were 
caused predominantly by atrophy of the retinal 
pigment epithelium and choriocapillaris, and 
during the initial manifestation or follow-up a 
subretinal hemorrhage was noted within these 


areas of atrophy. Three additional eyes with 


similar findings were excluded from the study 
because a fibrovascular scar or subretinal new 
vessels evolved, and we could not determine 
whether or not the hemorrhages came from the 
neovascular lesions, despite the fact that the 
blood was not near the lesions and within an 
area of atrophy. 

We documented the patient’s age, sex, in- 
volved eye, and visual acuity when the hemor- 
rhage was first observed and when it resolved. 
Also recorded were the length of follow-up, 
time needed for absorption of the hemorrhage, 
other ocular problems, and condition of the 
fellow eye. The hemorrhages were classified as 
small if they were less than ¥ disk diameter, 
medium if ¥2 to 1 disk diameter, and large if 
more than 1 disk diameter. The spatial relation 
of the hemorrhage to the fovea was also docu- 
mented. 


Results 


Patient ages ranged between 72 and 85 years 
with a mean of 78.8 years. Two patients were 
men and six were women. None of the patients 
was receiving anticoagulative or antithrombot- 
ic therapy when the hemorrhage was first ob- 
served. One patient reported receiving anti- 
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thrombotic therapy (dipyridamole and 
acetylsalicylic acid) for cardiac disease before 
her first examination. Another patient reported 
erratic intake of acetylsalicylic acid for arthritis 
before her first examination. Three patients 
had hypertension controlled by medication; 
one of these also had a history of cardiac 
problems. Visual acuity when the hemorrhage 
was first observed ranged between 20/30 and 
counting fingers and remained the same in all 
eyes when the hemorrhage disappeared. The 
reason for the low visual acuity at the time the 
hemorrhages were first detected was the 
atrophic process in all included eyes. 

The hemorrhage was small in six eyes, medi- 
um in one, and large in one. In no eye was the 
hemorrhage found in the foveal avascular 
zone, and no fluorescein evidence of subretinal 
new vessels associated with these hemorrhages 
could be identified at any time. The hemor- 
rhages resolved over a one- to 15-month peri- 
od, and none recurred during follow-up, which 
ranged from one to 20 months. Hemorrhages 
occurred bilaterally in one patient during 
follow-up. The left eye was not included in our 
study because subretinal new vessels evolved 
in that eye, and although these were unrelated 
to the hemorrhage in time and location, we 
could not determine with certainty whether or 
not the hemorrhage came from these lesions. 

Findings in the contralateral eyes were 
caused by age-related macular degeneration 
and were primarily atrophic in six patients, one 
of whom had developed subretinal new vessels 
that were treated with photocoagulation. A 
fibrovascular scar developed in another eye, 
and still another eye had a retinal pigment 
epithelial detachment. 

The following case report is representative of 
our eight patients. 


Case Report 


For a year one patient, an 85-year-old 
woman, had had reading problems caused by 
poor vision. Findings from a systemic review 
and physical examination were unremarkable. 
At the initial examination, best corrected visual 
acuity was 20/100 in both eyes. Intraocular 
pressure was 22 mm Hg in both eyes. Examina- 
tion of the anterior segment disclosed mild 
nuclear sclerosis in both eyes. Ophthalmoscop- 
ic examination showed multiple drusen in both 


eyes and well-circumscribed areas of atrophy of 
retinal pigment epithelium and choriocapillaris 
around the fovea of both eyes. In the left 
fundus, there was also a subretinal hemor- 
rhage superonasal to the fovea and overlying 
an area of atrophy (Fig. 1); a fluorescein angio- 
gram did not show any area of leakage (Fig. 2). 
Results from an ophthalmic examination one 
year later were virtually unchanged, except 
that the subretinal hemorrhage had _ reab- 
sorbed, exposing an area of atrophy of reti- 
nal pigment epithelium and choriocapillaris 
(Fig. 3). 


Discussion 


Subretinal new vessels are poorly formed 
and have weak intracellular junctions that leak 
profusely.' Blood as well as fluorescein dye 
escape easily through the thin vessel walls and 
pool in subretinal spaces. Although subretinal 
new vessels do not always bleed, the finding of 
an isolated subretinal hemorrhage in a nonmy- 
opic eye has been viewed as highly suggestive 
for the existence of subretinal new vessels, 
especially in eyes with age-related changes. 
Macroaneurysms and choroidal rupture also 
are causes of subretinal bleeding but were 
never documented in any of the eyes included 
in this study. Our study points to other mecha- 
nisms by which a subretinal hemorrhage can 
occur in a nonmyopic eye with age-related 
macular changes. The hemorrhages occurred 
within areas of atrophy of the retinal pigment 
epithelium and choriocapillaris, the latter 
being a known complication of age-related 
macular degeneration. The occurrence of sub- 
retinal hemorrhages within atrophic areas of 
choriocapillaris and retinal pigment epithelium 
is not a newly recognized phenomenon; it has 
been reported in severely myopic eyes where it 
was termed “coin lesions.’ We speculate that 
the mechanism underlying hemorrhages in se- 
verely myopic eyes and in areas of atrophic 
age-related macular degeneration is similar, 
although the exact details of bleeding remain 
speculative. Atrophying areas of choriocapilla- 
ris may release blood to the subretinal space. It 
is possible that the hemorrhages in our study 
were originally associated with subretinal new 
vessels, that leakage was blocked by the hem- 
orrhage, and that the new vessels regressed 
when the hemorrhage resolved, leaving no evi- 
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Fig. 1 (Nasrallah and associates). Fundus photo- 
graph of left eye of 85-year-old patient showing a 
subretinal hemorrhage (arrow) over an area of atro- 
phy of retinal pigment epithelium and choriocapil- 
laris. 


dence of leakage. This explanation is unlikely 
because, first, seven of the eight eyes had 
hemorrhages too small to block leakage from 
even small subretinal new vessels, and in the 
eye that had a large hemorrhage, the reabsorp- 
tion time was too quick to allow for new vessel 
regression. In our study the reabsorption time 








Fig. 3 (Nasrallah and associates). Fundus photo- 
graph of same eye as in Figure 1, 12 months later. 
The subretinal hemorrhage reabsorbed exposing an 
area of atrophy of retinal pigment epithelium and 
choriocapillaris (arrow). 


was recorded as one to 15 months, but this end 
time was when the hemorrhage was first noted 
to have disappeared and the actual time may 
have been shorter. 

Anticoagulants and antithrombotics may 
play a role in causing bleeding from subretinal 
new vessels. In their report, El Baba and associ- 





Fig. 2 (Nasrallah and associates). Early (left) and late (right) fluorescein angiography of left eye of patient 


shown in Figure 1. No evidence of leakage is detected. 
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ates? suggested that anticoagulation may ag- 
gravate bleeding from subretinal new vessels 
producing massive subretinal or vitreous hem- 
orrhages. In our cases the hemorrhages were 
relatively small, were not associated with sub- 
retinal new vessels, and resolved over time. 
Furthermore, none of our patients was receiv- 
ing anticoagulative or antithrombotic therapy 
or had an underlying coagulopathy. It is, there- 
fore, unlikely that impaired coagulation con- 
tributed to the subretinal hemorrhages. 

Three of the eight patients, or 37.5%, had a 
history of hypertension or cardiac disease, a 
percentage comparable to reported figures 
from epidemiologic studies on the elderly pop- 
ulation.’ | 

Our study is limited by its retrospective na- 
ture and the small number of patients. Larger, 
prospective studies are needed to evaluate the 
role of impaired coagulation or other systemic 
problems in the development of subretinal 
hemorrhage within areas of atrophy secondary 
to age-related macular degeneration. We also 
cannot determine from our study whether sub- 
retinal new vessels occur within these areas of 
atrophy. We have no records of patients with 
atrophic changes and a subretinal hemorrhage 
who showed no evidence of fluorescein leakage 
initially, but showed evidence of subretinal 
new vessels at follow-up. We also cannot deter- 
mine whether all subretinal hemorrhages oc- 
curring within areas of atrophy secondary to 
age-related macular degeneration are 
unassociated with subretinal new vessels. Al- 
though most hemorrhages in our study were 








less than ¥2 disk diameter, larger hemorrhages 
also were seen. Thus, size alone cannot serve 
as an indicator for the presence or absence of 
subretinal new vessels. 

Despite its limitations, our study is unique in 
that it addresses the problem of subretinal 
hemorrhage formation in areas of atrophy sec- 
ondary to age-related macular degeneration 
and it identifies a different mechanism of sub- 
retinal hemorrhage formation in age-related 
macular degeneration. Our study also stresses 
the importance of documenting subretinal new 
vessels before photocoagulation treatment for 
subretinal hemorrhage in areas of atrophy of 
the retinal pigment epithelium and choriocapil- 
laris. 
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Irregular Astigmatism After Radial and Astigmatic 


Keratotomy 





Peter J. McDonnell, M.D., Patrick J. Caroline, B.A., and James Salz, M.D. 


Eleven eyes of six patients, who had been 
referred for management of irregular astigma- 
tism after receiving crossed incisions for my- 
opic astigmatism, had moderate to marked 
irregular corneal astigmatism with marked 
flattening in the meridians of intersecting inci- 
sions. All six patients had a decrease in best- 
corrected visual acuity with spectacles after 
surgery. Visual acuity with spectacles was 
20/40 in five of 11 eyes; with contact lenses it 
reached 20/40 in ten of 11 eyes. However, two 
patients could not wear the contact lenses 
because of lens decentration caused by the 
marked distortion in corneal topography. 
Even with contact lenses, visual acuity could 
only be improved to 20/25 or better in six of 11 
eyes. 


COMPLICATIONS of combined radial keratoto- 
my and astigmatic keratotomy with intersect- 
ing incisions include epithelial inclusions 
cysts, wound gape, persistent epithelial de- 
fects, sterile ulceration, and irregular astigma- 
tism.'* These complications occur whether the 
incisions for the astigmatism are created at the 
same time’ or months after’ the radial incisions. 
Because of this accumulating experience, it has 
been stated that corneal incisions should not 
intersect.’ We report a series of 11 eyes with 
intersecting radial and transverse corneal inci- 
sions that resulted in substantial irregular cor- 
neal astigmatism. 


Patients and Methods 


Six patients (11 eyes) were referred for man- 
agement of irregular astigmatism after com- 
bined radial and astigmatic keratotomies. All 
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patients had planned intersecting (crossing) 
incisions performed at the same time as the 
radial incisions. One eye also had flagged inci- 
sions, with the incisions intersecting but not 
crossing. A total of four surgeons had operated 
on the six patients in this series. We evaluated 
the visual acuities without correction and the 
best-corrected visual acuities obtainable with 
spectacle and contact lens correction. Keratoto- 
my and photokeratoscopy were also per- 
formed. Attempts were made to fit these eyes 
with rigid gas-permeable lenses to achieve bet- 
ter visual acuity than was obtainable with spec- 
tacles (ten eyes) or because the patient could 
not tolerate the amount of cylinder required in 
the spectacle plane (one eye). The contact lens- 
es used were of the Boston IV material with a 
standard diameter of 9.2 mm, optical zone of 
7.8 mm, and a tri-curve/lens design. 


rrr: 


Results 


All eyes except two, by history, had 20/20 
best-corrected visual acuity with spectacles 
preoperatively. In two eyes (Patient 3) visual 
acuity was limited by refractive amblyopia. Ac- 
cording to the patient, her visual acuity had 
never been correctable to 20/20, and she stated 
she had been told that this resulted from the 
failure to correct her refractive error during 
childhood. On examination, there was no evi- 
dence of lenticular opacity, retinal lesion, or 
optic nerve dysfunction to otherwise explain 
the decreased visual acuity. 

At initial examination, all eyes had a decrease 
in best-corrected visual acuity with spectacles, 
ranging from 20/25 to 20/70 (Table). Only five 
eyes had a visual acuity of 20/40 or better with 
spectacles. In all eyes, contact lenses provided 
better visual acuity than could be obtained with 
spectacles, and all but one eye achieved a 
visual acuity of 20/40 or better with contact 
lenses. The remaining eye (Patient 3) had a 
history of amblyopia. Nine of 11 eyes could be 
successfully fitted with rigid gas-permeable 
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TABLE 
PATIENT VARIABLES AFTER RADIAL AND ASTIGMATIC KERATOTOMY 





UNCORRECTED BEST-CORRECTED VISUAL ACUITY SPHERICAL TIME AFTER 
VISUAL a neeeetncemeternne KERATOMETRY EQUIVALENT SURGERY 
PATIENT ACUITY SPECTACLES CONTACT LENS (D) (D) (Mos) 

Patient 1 

RE. 20/200 20/60-2 20/40 37.5/39.5 +0.75 5 

LE, 20/50—2 20/40 20/30 38.0/40.25 — 1.12 5 
Patient 2 

R.E. 2/200 20/50 20/25 35.75/37.0 — 1.37 24 

L.E. 20/100 20/60 20/30 36.25/41.5 —0.87 22 
Patient 3 

R.E. 20/400 20/70 20/60 35.5/35.85 +2.37 30 

L.E. 20/200 20/50 20/40 35.5/37.0 +1.75 30 
Patient 4 

RE. 20/60 20/50 20/25 41.25/44.0 4.12 48 

GE 20/50 20/25 20/20 41.75/44.75 ~0.87 48 
Patient 5 

R.E. 20/300 20/40 20/25 32.0/36.75 —0.50 12 

L.E.* 20/60 20/20 20/20 36.25/37.0 -1.37 12 
Patient 6 

R.E. 20/200 20/40 20/25 43.5/48.5 ~4.12 60 

Le 20/80 20/30 20/20 44.0/45.0 —3.75 60 
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“incisions did not intersect in this eye (Fig. 4). 


contact lenses. In two eyes, because of the 
marked topographic distortion, the lenses con- 
sistently decentered and could not be worn 
successfully. 

Slit-lamp examination in each case demon- 
strated an intact epithelium over the incisions. 
Typically, in the areas where the incisions in- 
tersected, there appeared to be separation of 
the edges of the incisions. The gap was filled 
with a white material thought to represent 
epithelial plugs that extended down into the 
incisions (Fig. 1). 

Photokeratoscopy demonstrated irregular 
astigmatism that varied from moderate (Fig. 2, 
left) to marked (Fig. 3, right). The irregular 
astigmatism was primarily localized to the me- 
ridians with intersecting incisions. 

An instructive comparison was afforded by 
the photokeratoscopic findings in Patient 5. In 
the right eye (Fig. 3), combined radial and 
astigmatic incisions were created, with the 
transverse incisions crossing the radial inci- 
sions. This cornea shows marked irregular 
astigmatism. The eye could not be successfully 
fitted with a contact lens because of persistent 
lens decentration. With spectacles, visual acu- 
ity in this eye was 20/40. In the left eye, nonin- 
tersecting radial and astigmatic incisions were 


performed; this eye has only mild, nonproble- 
matic irregular astigmatism (Fig. 4). With spec- 
tacles, visual acuity in this eye was 20/20. 


Discussion 


In 1985 Karr, Grutzmacher, and Reeh' de- 
scribed a 35-year-old man whose combined 
radial and transecting circumferential incisions 
were complicated by wound gape, persistent 
epithelial defect, and sterile ulceration with 
perforation. This patient required penetrating 
keratoplasty. Pathologic examination of the ex- 
cised corneal button demonstrated persistent 
epithelial plugs in some incisions, but showed 
fairly well-developed healing in the radial inci- 
sions. Girard and associates? performed arcuate 
incisions for astigmatism six months after radi- 
al keratotomy in one patient. The corneal 
wounds from the radial keratotomies opened 
with the arc incisions, and healing of the gap- 
ing wounds was slow and required a therapeu- 
tic soft contact lens. Deg, Zavala, and Binder‘ 
described two patients who required penetrat- 
ing keratoplasty after radial keratotomy; dur- 
ing trephination, radial incisions in the recipi- 
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Fig. 1 (McDonnell, Caroline, and Salz). Biomicro- 
scopic photograph demonstrates area of intersecting 
radial and tangential incisions. Although surface 
epithelium is intact, edges of incision are separated 
and incisions are filled with large white epithelial 
plugs. 


ent cornea separated easilv, necessitating 
suturing of the peripheral incisions in one of 
the eyes. Robin and associates’ reported a simi- 
lar case. Thus, there is extensive evidence, in 
the form of case reports, that the intersection of 
tangential or circumferential incisions with ra- 


dial incisions can lead to delayed wound heal- 


ing. Despite this accumulating evidence, the 
placement of intersecting corneal incisions con- 
tinues. Three of the eyes in this series under- 
went surgery within the last 1’ years (one eye, 
September 1987; two eyes, April 1988). In all of 
these eyes, purposefully intersecting (crossing) 
incisions were created, as illustrated in Figure 
4. In one eye (Fig. 1), flagged incisions were 
also present, with an intentional but not cross- 
ing intersection. 

Some irregular astigmatism can occur with 
radial incisions alone. In the Prospective Evalu- 
ation of Radial Keratotomy (PERK) Study,° the 
central two or three circles of the photokerato- 
scope were found to be regular because they 
overlaid the central clear zone and the periph- 
eral six of seven circles showed a slight irregu- 
larity, because they overlaid the corneal scars. 
One patient in the PERK Study with monocular 
diplopia and irregularity over one incision had 
the wound opened, “cicatricial tissue” excised, 
and the wound sutured. This resulted in im- 
provement, but not complete resolution, of the 
topographic irregularity and monocular diplo- 
pia. Our experience suggests that an important 
complication of intersecting radial and tangen- 
tial or circumferential incisions is irregular 
astigmatism that cannot be corrected with spec- 
tacles. Nonhealing epithelial defects, sterile 
ulceration, and technical difficulties that may 
be encountered in performing penetrating ker- 
atoplasty are clearly worrisome potential com- 
plications, but are either less frequent or are 
less likely to be referred to our institution for 
management. 

With radial or combined radial and noninter- 





Fig. 2 (McDonnell, Caroline, and Salz). Left, Patient 3, left eye. Moderate irregular astigmatism after 
intersecting radial and transverse incisions. Right, Patient 2, left eve. Marked irregular astigmatism after 
intersecting radial and transverse incisions. 
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Fig. 3 (McDonnell, Caroline, and Salz). Patient 5, right eye. Left, Marked irregular astigmatism following 
intersecting radial and transverse incisions. Right, Schematic illustration of keratotomy incisions in this cornea. 


secting transverse incisions, the corneal topog- 
raphy is dramatically altered but the corneal 
contour remains fairly regular in shape.’* Post- 
operative rigid gas-permeable contact lens fit- 
ting in this population has proven success- 
ful.* In those patients with markedly irregular 





topographies because of intersecting incisions, 
we have not been uniformly successful in fit- 
ting contact lenses. In patients for whom con- 
tact lens fitting is not successful, the available 
options include having the visual acuity limited 
to that provided by spectacles, performing a 


Fig. 4 (McDonnell, Caroline, and Salz). Patient 5, left eye. Left, Minimal irregular astigmatism after combined 


radial and transverse keratotomies without intersection of incisions. Right, Schematic illustration of keratotomy 


incisions in this cornea. 
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penetrating keratoplasty, or attempting to re- 
move the epithelial plug from the site of inci- 
sion crossing and resuturing the incisions. Pen- 
etrating keratoplasty may be technically 
difficult after radial keratotomy,’ however, 
and the success rate with resuturing of inci- 
sions to reduce irregular astigmatism is un- 
known. 

Selection of an appropriate base curve for a 
contact lens may be difficult after radial kera- 
totomy because of the disproportionate amount 
of flattening in the central as compared to the 
midperipheral cornea. Keratometry measures 
only the central 3-mm average corneal curva- 
ture, and fitting a contact lens with a base curve 
equal to the keratometry reading results in an 
excessively flat lens/cornea relationship. A 
computerized corneal topographic analysis 
system has proven useful as an aid to contact 
lens fitting by allowing accurate measurement 
of the midperipheral corneal topography, with 
subsequent contact lens fitting to match this 
topography.* If the topography is excessively 
distorted, however, we found in two of our 
patients that the contact lenses will decenter 
despite efforts to solve this problem by varying 
the base curve or lens diameter. 

Because of the nature of our practice, which 
consists solely of referred patients, it is not 
possible for us to comment on the frequency 
with which irregular astigmatism is a problem 
after the creation of intersecting radial and 
tangential or circumferential corneal incisions. 
Nonetheless, we infer from the number of 
these cases seen in consultation at our institu- 
tion (three eyes within the last 17/2 years) that 
the problem is not uncommon. The results in 
the patients described herein should stimulate 
those surgeons who currently create purpose- 
fully intersecting (crossing) incisions to recon- 
sider the wisdom of using this technique. 
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Excimer Laser-Processed Donor Corneal Lenticules 


for Lamellar Keratoplasty 


Shimon Gabay, Ph.D., Allan Slomovic, M.D., and Tony Jares, Ing.C. 


We used the 193-nm argon-fluoride excimer 
laser to cut plano corneal lenticules from fresh 
corneal tissue for lamellar keratoplasty. The 
laser was used to cut away all corneal tissue 
outside a specially designed mold, which was 
developed to obtain a corneal lenticule of 10 
mm in diameter and a constant thickness of 0.3 
mm. The surface topography of the excimer 
laser-cut corneal lenticule was smoother and 
more regular on scanning electron microscopy 
than a hand-cut corneal lenticule, and the 
thickness was constant around the surface. No 
thermal or mechanical damage to the cornea 
was observed on light microscopy in the area 
adjacent to the cut. 


FOR LAMELLAR KERATOPLASTY, the lamellar 
dissection of the donor corneal lenticule is 
usually performed by hand at the time of sur- 
gery.’ However, this technique is time- 
consuming and the surface topography of the 
cut is frequently uneven and irregular, leading 
to opacification at the graft-host interface. Ad- 
ditionally, the thickness of the lenticule is fre- 
quently irregular, and if the lenticule is acci- 
dentally perforated at the time of lamellar 
dissection the operation must be canceled. 

Recently, cryolathic corneal lenticules mea- 
suring 10 mm in diameter with a constant 
thickness of 0.3 mm have been used for lamel- 
lar keratoplasty.” This tissue is then lyophilized 
for storage and can be shipped wherever neces- 
sary. The disadvantages of this procedure are 
that in the processes of freezing and lyophiliz- 
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ing the tissue, keratocytes are destroyed’ and 
the interfibrillar collagen distance is modified.‘ 
This results in a delayed clearing of up to 
several months of the transplanted lenticules. 
The cost of preparing such a lenticule may also 
be prohibitive, up to $1,000. 

In the last few years, the excimer laser has 
been found to be an excellent tool for cutting 
corneal tissue.” The 193-nm wavelength of the 
argon-fluoride excimer laser was found to have 
the lowest ablation energy threshold’ and mini- 
mal thermal damage.** The ablation of corneal 
stroma at 193 nm also produced the most pre- 
cise‘ and smooth surface cut.’ 

In a comparative study of frozen and non- 
frozen human corneas, the fresh, nonfrozen 
tissue provided better clinical results than did 
frozen or freeze-dried tissue.” In an animal 
study, lenticules cut from nonfrozen corneal 
buttons using the excimer laser were trans- 
planted in rabbit eyes and showed good clinical 
results, manifested as tissue clarity and lack of 
haze at the graft-host interface." 

Therefore, using the 193-nm argon-fluoride 
excimer laser to cut fresh tissue can provide the 
advantages associated with fresh tissue, as well 
as a precise, smooth cut. Herein we describe 
our technique for processing donor corneal 
lenticules for lamellar keratoplasty, as well as 
the results of examination of the tissue cut by 
scanning electron microscopy and light micros- 


copy. 





Material and Methods 





eeen 


The procedure for cutting and preparing the 
lamellar corneal lenticule from a fresh human 
eye is illustrated in Figure 1. The excimer laser 
was filled with a mixture of fluorine, argon, 
neon, and helium to produce a laser beam at 
193 nm. The rectangular laser beam profile was 
focused to a spot of 1.3 x 0.25 mm by a 
spherical lens of 200-mm focal length. The laser 
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Fig. 1 (Gabay, Slomovic, and Jares). Schematic diagram of the lamellar corneal tissue processed by an excimer 
laser for lamellar keratoplasty. The lower left region presents an enlargement of the mold-tissue interface. 


delivered pulses of 50-mJ energy in a 15-nS 
pulse width, at a repetition rate of 30 pulses per 
second. This resulted in irradiance of 15 J/cm" at 
the focus (or peak power of 3.3 mW/cm’). The 
average laser beam power, measured by a 
power meter, was divided by the repetition rate 
to determine the pulse energy. 

We developed a mold to obtain a corneal 
lenticule of 10 mm in diameter at a constant 
thickness of 0.3 mm. This mold was mounted 
on a motorized rotating turntable, which in 
turn was mounted ona vertical translator plate. 
This arrangement allowed us to adjust the ver- 
tical position of the mold in order to bring the 
mold’s horizontal upper base flush with the 
focused laser beam. 

Fresh corneal tissue, stored in chondroitin 
sulfate corneal storage medium, was obtained 
from the Eye Bank of Ontario, Canada. The 
tissue was placed on a curved silicone block, 
and a 10-mm universal trephine blade was used 
to cut a full-thickness, 10-mm diameter corneal 
button. This corneal button was mounted in 
the mold, with the epithelial side facing the 
mold surface, and was pulled against the flat 
base of the mold and held in place by a suction 


of 5 to 10 psi. During the laser cutting process, 
both the mold and the tissue were rotated at 
1 rpm. The excimer laser beam was used to 
remove all corneal tissue above the mold within 
six to ten minutes. The prepared tissue was 
again stored in corneal storage medium and 
was sent to the operating room to be used for 
lamellar transplant. The mold, silicone block, 
trephine, and all the other components that 
were in contact with the corneal tissue during 
the cutting process were sterilized before the 
cutting process by glutaraldehyde solution for 
at least 20 minutes, then were rinsed with 
distilled water to remove any residuum, and 
finally rinsed with double distilled sterilized 
water. 


Results 


Using the arrangement illustrated in Figure 
1, we cut and prepared corneal lamellae using 
two different techniques. In one technique we 
adjusted the upper base of the mold to be at the 
same horizontal plane as the laser beam, and 
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used the laser to cut in one corneal plane. In the 
other technique, the upper side of the corneal 
tissue was elevated to meet the laser beam level 
and the laser was used to ablate the upper 
corneal layer. Then, the mold was again elevat- 
ed in order to ablate another corneal layer, and 
so on until the upper base of the mold matched 
the laser beam level. The first technique is 
faster, but the surface topography of the cut is 
not as smooth as that obtained using the sec- 
ond technique. This is because during the cut- 
ting process, each laser pulse produces a pres- 
sure wave that shocks and raises the tissue a 
small amount, allowing the following laser 
pulses to cut in different corneal layers. In the 
second technique, no significant pressure 
waves are generated, and the tissue is therefore 
stable during the cutting process. This results 
in ablation occurring in only one corneal layer. 

Figure 2 presents comparative scanning elec- 
tron micrographs of the surface topography of 
a corneal lenticule cut by hand ina fresh whole 
eye, with a guarded Castroviejo trephine and a 
No. 69 Beaver blade, and a lenticule cut by a 
193-nm argon-fluoride excimer laser beam. The 
surface topography of the excimer laser-cut 
lenticule was smoother and more regular. In 
the tissue prepared by hand, the cut appeared 
to be in several stromal layers and the lenticule 
had residual corneal tissue of various sizes still 
attached to it. 

The hand-cut lenticule also showed a me- 
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Fig. 2 (Gabay, Slomovic, and Jares). Scanning electron micrographs of a keratectomy prepared by hand using a 


chanical disruption of the cut surfaces, which 
resulted in a changing of the order of the 
stromal collagen fibrils (Fig. 3). The excimer 
laser-cut lenticule, however, did not show any 
change in the stromal collagen order. 

The main geometric features of the excimer 
laser-cut lenticule were best observed under 
light microscopy (Fig. 4). The salient features 
were the constant thickness of the lenticule 
(Fig. 4, top left), the lack of thermal and me- 
chanical damage adjacent to the cut (Fig. 4, 
top right), and the normal corneal epithelium 
(Fig. 4, bottom left). Sometimes, a scratched sili- 
cone block may remove part of the epithelial 
layer when pressing the trephine against the 
silicone block during trephination. This leads 
to an uneven thickness of the laser-cut lenti- 
cule. In this case, the entire epithelial layer 
should be removed in order to obtain a lenti- 
cule of constant thickness. In general, all of the 
light micrographs in Figure 4 show regular 
corneal structure, no thermal damage, and sur- 
vival of the keratocytes. 


Discussion 


The geometric features of the lamellae pre- 
pared by the technique described herein, as 
well as the clinical results in three patients who 
showed graft clarity from the first postopera- 





lamellar dissector (left) and by 193-nm argon-fluoride excimer laser (right) (x 350). 
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Fig. 3 (Gabay, Slomovic, and Jares). High magnification of scanning electron micrographs of a keratectomy 
prepared by hand (left) and by excimer laser (right) (x 6,000). 





Fig. 4 (Gabay, Slomovic, and Jares). Light micro- 
graphs of the corneal lamella prepared by argon- 
fluoride excimer laser. Top left, Lamellar cross- 
section (x 550); top right, stromal cut side (x 1,300), 
and bottom left, epithelial side (x 1,300). 
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tive day (unpublished data), confirm that this 
technique is a straightforward procedure to 
process corneal lamellae for lamellar kerato- 
plasty. The procedure is simple and does not 
require automatic control or on-line measuring 
of corneal thickness, which greatly increase the 
complexity and cost of the procedure. The cut- 
ting tolerance and quality depend only on 
the precise preparation of the mold and on the 
stabilization of the rotating table during the 
cutting process, both of which can be designed 
to meet high-performance standards. Although 
our laser cut did not produce as smooth a 
surface as expected, it was smooth enough to 
give good clinical results in graft clarity. Never- 
theless, it should be improved by using a more 
stable vertical translator and rotating turntable. 

The modification in the order of the stromal 
collagen fibrils, as found in the surface of hand- 
cut lenticules (Fig. 3, left), was the same as that 
found in stromal tissue after freezing and ly- 
ophilizing.* These modifications were not 
found in laser-cut lenticules (Fig. 3, right). This 
may explain why a clear graft, which depends 
on the distance between collagen fibrils,” re- 
sults from the laser cutting process but not 
from the freezing and lyophilizing process. It 
also explains, in addition to the surface 
smoothness, the lack of haze in the graft-host 
interface” resulting from the laser cut but not 
from the hand cut. The same surface topo- 
graphic findings were also reported by Kerr- 
Muir and associates’ in a comparison study 
between conventional surgical and argon- 
fluoride excimer laser keratectomy. 

In addition to using the excimer laser to 
process corneal lamellae, this technique can 
also be applied to process optical power lenti- 
cules for epikeratophakia. The only modifica- 
tion needed is to change the mold to provide a 
curved base, concave for hyperopia and convex 
for myopia, to produce the desired optical 
power. 

Finally, the cost of preparing a lenticule by 
our technique does not exceed $100. Thus, it 
can be widely used for the many needs of 
corneal and refractive surgery. 
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Edema of the Corneal Stroma Induced by Cold in 


Trigeminal Neuropathy 





Steven E. Wilson, M.D., James A. Garrity, M.D., and William M. Bourne, M.D. 


A patient with a left sensorimotor trigeminal 
neuropathy was found to have edema of the 
corneal stroma induced by cold. Examination 
at room temperature demonstrated an anes- 
thetic left cornea with minimal injection of the 
left eye and multiple punctate epithelial ero- 
sions. Corneal thickness, mean endothelial 
cell size, coefficient of variation of cell size, 
endothelial permeability to fluorescein, and 
aqueous humor flow rate, measured at room 
temperature were similar in the two eyes. 
After 47 minutes in a cold room at 4 C, the 
corneal thickness in the left eye increased 
from 0.55 to 0.65 mm, whereas that of the right 
eye remained at 0.55 mm. During the period of 
maximum swelling, the left cornea had clini- 
cal stromal edema with folds in Descemet’s 
membrane but no epithelial edema. After re- 
turn to room temperature there was a gradual 
return to normal corneal thickness over three 
hours. Fluorophotometry showed no evidence 
of increased endothelial permeability during 
corneal swelling in the left eye. Specular mi- 
croscopy after 15 minutes of cold exposure 
demonstrated many swollen and irregular en- 
dothelial cells with darkened areas between 
cells in the left eye. Sensory nerve deficiency 
in the human cornea can produce an abnormal 
sensitivity to cold, resulting in defective con- 
trol of corneal hydration. This study suggests 
that this effect may be on the endothelium. 


IN A RECENT sTUDY Thorgaard, Holland, and 
Krachmer' documented the development of 
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corneal edema induced by cold in a patient 
with an ipsilateral trigeminal nerve palsy from 
a tentorial ridge meningioma. We examined a 
patient with sensorimotor trigeminal neuropa- 
thy who also had corneal edema induced by 
cold. This study provides further evidence that 
the trigeminal nerve may influence corneal hy- 
dration during exposure to low environmental 
temperatures. 


Case Report 


A 50-year-old man first sought medical atten- 
tion in February 1982 because of a one-year 
history of “a dead area over the left chin and 
left lower lip.” Neurologic examination showed 
a decrease in sensation to pin prick in the 
distribution of the left mental nerve. By March 
1985, the hypesthesia had progressed to in- 
clude the left lower gingiva and side of the 
tongue. There was sparing of the first and 
second divisions and the motor component of 
the third division of the trigeminal nerve. Re- 
sults of magnetic resonance imaging of the 
head performed in April 1985 were normal. 
Over the ensuing six months, involvement of 
the motor branch of the third division of the 
trigeminal nerve was noted. Results of a cere- 
bral arteriogram were normal. The hypesthesia 
progressed to involve the maxillary division of 
the trigeminal nerve over the next 12 months. 
Computed tomography with contrast and mag- 
netic resonance imaging of the brain performed 
in December 1986 showed a filling defect within 
the posterior aspect of the left cavernous sinus. 
Because of further progression of the hypesthe- 
sia during 1987 to involve the ophthalmic divi- 
sion of the trigeminal nerve, magnetic reso- 
nance imaging of the brain was performed in 
November 1987. The study showed an enlarged 
mandibular division and other trigeminal ele- 
ments in Meckel’s cavity. 

The initial ocular complaint of blurred vision 
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in the left eye was noted in December 1987. 
These symptoms were first noted during snow 
skiing, but eventually occurred during any ex- 
posure to cold air. Episodes of decreased vision 
seemed to progress with time, occurring in- 
creasingly more rapidly after exposure to cold 
and requiring more time for resolution after 
returning to warm temperatures. 

The patient was referred to our institution in 
April 1988. Best-corrected visual acuity was 
R.E.: 20/20 and L.E.: 20/25. Pupils, extraocular 
movements, and visual fields to finger counting 
were normal. The left temporalis and masseter 
muscles were atrophic. The conjunctival and 
episcleral vessels of the left eye were slightly 
injected. There was no lagophthalmos. Results 
of slit-lamp examination of the right eye were 
normal. The left cornea was noted to have 
multiple punctate epithelial erosions, which 
were more prominent inferiorly. There was 
neither epithelial nor stromal edema. The en- 
dothelium appeared normal by specular reflec- 
tion. Results of the remainder of the anterior 
segment examination were normal. Corneal 
sensation was normal in the right eye and 
absent in the left eye. Central corneal thick- 
ness, measured with an ultrasonic pachymeter, 
was 0.55 mm in each eye. The fundi were 
normal. Radiographic studies were not repeat- 
ed because surgery was planned elsewhere. A 
neurologic consultation documented the pres- 
ence of an isolated left sensorimotor trigeminal 
neuropathy. A neurosurgical opinion agreed 
with surgical exploration for diagnosis. No fur- 
ther medical evaluation was performed. 

Baseline measurements of endothelial per- 
meability to fluorescein and aqueous humor 
flow rate at ambient temperature were per- 
formed in each eye the next day according to a 
previously published method’ using a two- 
dimensional scanning ocular fluoro- 
photometer (Table). Wide-field specular mi- 
croscopy of the central corneal endothelium 
was performed in each eye before cold expo- 
sure. Representative photographs are shown in 
Figure 1. Photographic negatives were project- 
ed at a magnification of x500, and the areas of 
100 individual cells were measured for each eye 
with an electronic digitizer. The mean endothe- 
lial cell size, mean coefficient of variation of cell 
size, and number of cell sides were determined 
for each eye from specular micrographs taken 
before cold exposure (Table). Polygonality was 
determined by counting the number of vertices 
or sides of each traced cell and was expressed 
as the percentage of cells with n sides for n = 5, 





TABLE 
BASELINE MEASUREMENTS AT ROOM TEMPERATURE 


RE. L.E. 
Endothelial permeability to fluorescein, 

x 1074 cm/min 4,33 4.20 
Aqueous humor flow rate, ulmin 3.58 2.82 
Mean endothelial cell size, pm? 399 411 
Coefficient of variation of 

endothelial cell size 0.23 0.22 
Polygonality (%) 

Pentagonai cells 17 20 

Hexagonal ceils 69 68 

Heptagonal cells 13 11 

Octagona! cells 1 1 





6, 7, and the like. The parameters were similar 
in the two eyes. Intraocular pressure, mea- 
sured with a Goldmann tonometer, was 17 mm 
Hg in each eye. 

On the following day the patient awoke at 4 
A.M. and instilled one drop of 2% fluorescein 
into each eye. He then returned to sleep. After 
awakening several hours later, corneal thick- 
ness was measured in each eye using the ultra- 
sonic pachymeter. In this, and all subsequent 
measurements of corneal thickness, the mean 
of three measurements was recorded. Because 
of unusually high patient motivation and coop- 
eration, we were able to perform all measure- 
ments of corneal thickness in both eyes without 
anesthesia. Baseline measurements of corneal 
stroma and anterior chamber fluorescein con- 
centrations were performed with the two- 
dimensional scanning ocular fluoro- 
photometer. The patient was then placed in a 
4-C cold room with a rotary fan set at moderate 
speed approximately 50 cm from the patient. 
Periodic measurements of corneal thickness 
were performed with an ultrasonic pachyme- 
ter. A gradual increase in the degree of injec- 
tion of the left eye was noted with increasing 
time of cold exposure. Blinking, monitored 
without the patient’s knowledge, was complete 
and symmetric in both eyes and averaged 30 to 
35 blinks per minute during cold exposure. The 
patient was removed from the cold room after 
47 minutes, at which time the corneal thickness 
was 0.56 mm in the right eye and 0.60 mm in 
the left eye. Visual acuity was 20/20 in the right 
eye and 20/25— in the left eye. Results of slit- 
lamp examination of the right cornea were 
normal. The left cornea had the previously 
noted punctate epithelial erosions. Moderate 
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Fig. 1 (Wilson, Garrity, and Bourne). Corneal endothelial specular micrographs before cold exposure in the 
right control (top left) and left denervated (top right) corneas. After 15 minutes in a cold room (4 C), the 
structure of the endothelial cells of the right cornea (bottom left) appear unchanged; endothelial cells of the left 
cornea appear swollen and irregular, with darkened areas between cells (bottom right). 


stromal edema with folds in Descemet’s mem- 
brane were present. There was no epithelial 
edema. 

Periodic measurements of corneal thickness, 
corneal stromal fluorescein concentration, and 
anterior chamber fluorescein concentration 
were performed for five hours after the patient 
left the cold. The corneal thickness in the right 
eye remained stable at 0.55 to 0.56 mm during 
and after exposure to cold (Fig. 2). In the left 
eye, there was an initial decrease in corneal 
thickness to 0.53 mm during the first ten min- 
utes of cold exposure. This was followed by a 
period of rapid swelling that continued after 
removal from the cold to a corneal thickness of 
0.65 mm. The swelling during this period was 
approximately linear and occurred at a rate of 
2.3 pm/minute. The thickness remained at 0.65 
mm for approximately one hour and then grad- 
ually returned to normal during the next three 
hours. 

Measured fluorescein concentrations in the 
corneal stroma were corrected for corneal thick- 
ness with correction factors determined by 
measuring the fluorescence of a solution of 


known fluorescein concentration in a variable 
thickness chamber with a clear plano contact 
lens in front. The back of the chamber was a 
black plano contact lens. The radius of curva- 
ture of the back surface of the black lens was 7.3 
mm. Measurements were made at chamber 
depths from zero to 1.5 mm in 0.1-mm inter- 
vals. The correction factors were defined as the 
ratio of fluorescence in a thick chamber (1.5 mm 
or greater) to the fluorescence at the specified 
thickness. 

In the right eye for approximately 30 minutes 
after removal from the cold, the stromal fluo- 
rescein concentration did not appear to change 
(Fig. 3). The subsequent decrease in stromal 
fluorescein concentration approached a first 
order process. In the left eye for approximately 
30 minutes after cold exposure, there was a 
rapid decrease in stromal fluorescein concen- 
tration. When the change in fluorescein con- 
centration between the initial measurement be- 
fore cold exposure and the final measurement 
after corneal thickness had returned to normal 
in the left eye (Figs. 2 and 3) was calculated, 
however, the decrease in fluorescein concentra- 
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tion in the right eye (75.6%) was greater than 
that found in the left eye (62.6%). 

After six hours at room temperature the cor- 
neal thicknesses in the right and left eyes were 


0.55 and 0.56 mm, respectively, and the patient 


was returned to the 4-C cold room with the 
rotary fan for 15 minutes. After leaving the 


Fluorescein concentration, ng/ml 
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Fig. 2 (Wilson, Garrity, and 
Bourne). Central corneal thick- 
ness (CT) response to cold air 
(4 C) for 47 minutes in the right 
control and the left denervated 
corneas. The vertical bars indi- 
cate the period of cold exposure. 
‘Each point represents the mean 
of three measurements with an 
ultrasonic pachymeter. 


250 300 350 


cold, corneal thicknesses in the right and left 
eyes were 0.56 and 0.54 mm, respectively. 
Wide-field specular micrographs of the central 
corneal endothelium were taken immediately 

in each eye (Fig. 1). Endothelial cells in the © 
right eye appeared unchanged compared with 
the photographs taken before cold exposure. In 
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-E Cc, OD 
~&- Ca, OS 
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Time, min : 
Fig. 3 (Wilson, Garrity, and Bourne). Change in central stromal (C.) and anterior chamber (C,) fluorescein > 


concentration over time for the right control and the left denervated corneas. The vertical bars represent the- 


period of exposure to 4 C for 47 minutes. 
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the left eye after cold exposure, however, many 
endothelial cells appeared swollen and irregu- 
lar. Dark areas were also noted between groups 
of cells. 

Basal lacrimal secretion was measured in 
each eye after instilling proparacaine anesthet- 
ic into both eyes. After five minutes, there were 
8 and 10 mm of filter paper wetting in the right 
and left eyes, respectively. 





Discussion 


The findings in our patient provide further 
evidence that the trigeminal nerve may influ- 
ence corneal hydration, as manifest during ex- 
posure to low environmental temperatures. 
The history and findings are similar to the 
patient described by Thorgaard, Holland, and 
Krachmer' who had an ipsilateral trigeminal 
nerve palsy caused by a tentorial ridge menin- 
gioma. In their study, the patient had stromal 
and epithelial edema with an increase in corne- 
al thickness to 0.789 mm after two hours at 4 C 
in the eye on the side with trigeminal neuropa- 
thy. The authors were unable to determine the 
origin of the corneal edema since their study 
was confined to documenting the occurrence of 
stromal and epithelial edema after a prolonged 
period in the cold. In the present study, the 
lack of epithelial edema on slit-lamp examina- 
tion during the period of maximal swelling 
after 47 minutes at 4 C and the presence of 
endothelial morphologic changes on specular 
microscopy after cold exposure suggest that 
this effect may be on the endothelium. The 
endothelial morphologic changes may have 
been secondary to stromal edema with folds in 
Descemet’s membrane two hours before specu- 
lar microscopy. When the specular micro- 
graphs were taken 15 minutes after cold expo- 
sure, however, there were no folds and the 
corneal thickness was 0.54 mm. 

There was a relatively slow decrease in the 
stromal fluorescein concentration in the dener- 
vated left cornea during cold exposure (Fig. 3). 
This appears to have been followed by a rapid 
decrease in the concentration after returning to 
room temperature. The relative increase in 
stromal volume is not sufficient to account for 
the decrease in concentration, so that fluores- 
cein appeared to leave the cornea more rapidly 
during this period. During the interval where 
stromal fluorescein concentration appeared to 
decline rapidly, however, the anterior chamber 
fluorescein concentration continued to de- 


crease gradually. If a marked increase in endo- 
thelial permeability resulted in a rapid decline 
in stromal fluorescein concentration, then a 
parallel increase in anterior chamber fluoresce- 
in concentration should have been noted. 
When the change in stromal fluorescein con- 
centration between the initial measurement be- 
fore cold exposure and the final measurement 
after corneal thickness had returned to baseline 
in the left eye was calculated, the decrease in 
fluorescein concentration was actually greater 
in the right eye (75.6%) than in the left eye 
(62.6%). Therefore, the apparent stability of 
stromal fluorescein concentration during cold 
exposure followed by a rapid decline at warmer 
temperature may be an artifact resulting from 
difficulties in measuring fluorescence when the 
thickness and optical properties of the stroma 
are rapidly changing. If all of the available data 
are carefully analyzed, the present study sug- 
gests that the corneal swelling during cold 
exposure is not the result of a breakdown in 
endothelial barrier function. 

There are several possible explanations for 
artifacts in the measurement of stromal fluores- 
cein concentration during and after cold expo- 
sure. First, during swelling of the cornea, a 
solvent drag effect may be produced whereby 
fluorescein cannot diffuse against a new flow of 
water into the stroma. If this possibility were 
correct, an increase in fluid flow into the stroma 
might not be paralleled by an increase in fluo- 
rescein permeability and, therefore, an in- 
crease in endothelial permeability to water 
could go undetected. Second, increased water 
in the stroma may decrease stromal albumin 
concentration and result in an increase in the 
efficiency of fluorescence by a mass action ef- 
fect on the interaction of albumin with fluores- 
cein, resulting in reduced quenching of fluores- 
cence. Third, an increase in light scattering 
may increase the average path length and the 
physical size of the optical window of the in- 
strument. It is not possible with the data in the 
present study to ascertain which, if any, of 
these possibilities is correct. 

The observation that the mammalian cornea 
swells in vitro when cooled to 4 C and that this 
effect is reversible upon rewarming was impor- 
tant in the development of the current under- 
standing of endothelial function.**® The effect is 
thought to be the result of a temperature- 
dependent decrease in endothelial pump func- 
tion, Stromal swelling induced by cold has also 
been produced in the rabbit by passing ice-cold 
saline through a flow-through contact lens.’ In 
that experiment, the stroma was noted to swell 
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at a rate of 0.5 ym/minute. In the present 
study, the maximum rate of corneal swelling 
was 2.3 pm/minute and could, therefore, be 
consistent with a decrease in endothelial pump 
function resulting in corneal edema. 

There have been several studies on the effect 
of cold on corneal hydration in mammals. Bito, 
Roberts, and Saraf* observed that the cornea of 
the hibernating woodchuck is able to maintain 
hydration despite a temperature of 9 C. They 
attributed this to a maintenance of the balance 
between endothelial pump and barrier function 
at the lower temperature in vivo. Hodson’ stud- 
ied rabbit corneas in vitro and believed that as 
the temperature was decreased from 35 to 25C, 
corneal hydration was maintained because the 
decrease in pump rate was paralleled by a 
compensatory decrease in endothelial permea- 
bility. Similarly, Green and Downs” studied 
isolated rabbit corneal epithelium and endothe- 
lium. They reported that the flow of water 
across the epithelium and endothelium is de- 
creased as temperature is decreased. Baum, 
Maurice, and McCarey" also found that flow 
resistance of the rabbit endothelium at 2 C 
increased 2.12 times over its value at 34 C. 
They, however, believed that this could be 
attributed to a proportional increase in the 
viscosity of water at the lower temperature. In 
the present study, after exposure to cold there 
appeared to be a period of approximately 30 
minutes during which the endothelial barrier 
function in the normal right eye was markedly 
reduced. This is suggested in Figure 3 by the 
relatively constant stromal fluorescein concen- 
tration for the three measurements immediate- 
ly following cold exposure in the right eye as 
corneal thickness remained stable. 

During the period of most swelling, the rate 
of stromal thickening expressed as a percent of 
the initial corneal thickness was 0.42%/minute. 
In a study performed in rabbits, Maurice and 
Giardini” found that if the epithelium was 
completely removed, the stroma swelled at a 
rate of 0.5%/minute. Thus, this rate of swelling 
could be consistent with a complete breakdown 
of epithelial barrier function. While the cornea 
was maximally swollen, however, the epitheli- 
um remained normal without the edema that 
may have been expected if large amounts of 
water were leaking across the epithelium. 
Therefore, interference with epithelial function 
as a mechanism for corneal swelling seems 
unlikely, but cannot be dismissed with certain- 
ty based on the present observations. 

Histopathologic and embryologic studies 
have demonstrated that nerves enter the cor- 


nea radially from the corneoscleral limbus. 
Most of these nerves repeatedly subdivide to 
form a plexiform system within the anterior 
stroma and, subsequently, penetrate Bow- 
man’s layer to innervate the epithelium. * Two 
studies have reported innervation to the corne- 
al endothelium in the rabbit." One of these 
studies also reported an unsuccessful search 
for corneal endothelial innervation in hu- 
mans." There is, therefore, no evidence avail- 
able at the present time for direct innervation 
to the corneal endothelium in humans that 
could explain the apparent effect of a trigemi- 
nal neuropathy on endothelial function. 

The development of neuroparalytic keratitis 
is a frequent complication of a trigeminal neu- 
ropathy.' Many studies have demonstrated 
neurotrophic effects on the corneal epithelium. 
Alper,” in a study of the rhesus monkey, found 
that after interruption of the trigeminal nerve 
supply to the cornea, the thickness of the epi- 
thelium was decreased on the affected side. 
Another study” reported a decrease in the rate 
of epithelialization of a corneal abrasion and an 
increase in epithelial permeability to fluoresce- 
in in rabbits after destruction of the trigeminal 
corneal nerve supply. Sigelman and 
Friedenwald® found a decrease in the rate of 
mitosis of the corneal epithelium in rats after 
trigeminal denervation. Mishima” reported ef- 
fects of both the sympathetic and trigeminal 
nerves on the mitotic rate in corneal epithelium 
in rabbits. Sympathetic denervation caused a 
slight increase in the mitotic rate, followed by a 
marked decrease after approximately 16 hours. 
Sympathetic stimulation also caused a marked 
decrease in the mitotic rate. Trigeminal dener- 
vation and stimulation resulted in a decrease 
and increase, respectively, in the mitotic rate of 
the corneal epithelium. Vannas and associates” 
studied the effects of local corneal denervation 
produced by corneal surgery. Patients with — 
previous corneal incisions from cataract or 
transplant surgery were subjected to hypoxic 
stress tests. These subjects manifested less cor- 
neal edema in the operated on eye compared 
with the unoperated on control eye. The degree 
of swelling correlated inversely with the 
cornea-touch threshold and directly with epi- 
thelial oxygen uptake. They hypothesized that 
the corneal incision reduced the metabolic ac- 
tivity of the epithelium because of an interrup- 
tion of the nerve supply. Therefore, during 
hypoxic stress, there was a reduced demand for 
oxygen in the corneal epithelium on the operat- 
ed on side, resulting in lower lactate produc- 
tion and less corneal swelling. 
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Effects of the trigeminal nerve on the regula- 
tion of corneal hydration by the endothelium 
would not necessarily have to be direct. Many 
studies have suggested that corneal epithelial 
cells produce soluble factors that can influence 
corneal stromal cells, *™" vascular endothelial 
cells,“ neural tissue,” and immune cells.” 
The corneal epithelium or stromal nerves could 
similarly influence corneal endothelial function 
through the production of mediators that dif- 
fuse through the stroma and interact with the 
target tissue. Denervation of the epithelium 
could influence the production of such media- 
tors and, therefore, indirectly affect the endo- 
thelium. This possibility is worthy of further 
investigation if there is no direct innervation of 
the human corneal endothelium. 

Ortiz and colleagues™ reported that a stream 
of cold air (—19 C) directed at the eye for 40 
minutes had no effect on aqueous humor flow 
rate in humans. Therefore, it appears unlikely 
that a trigeminal neuropathy interferes with 
any mechanism whereby a compensatory in- 
crease in aqueous humor flow rate could serve 
to maintain endothelial temperature in re- 
sponse to decreased environmental tempera- 
ture. 

Many patients suffer trigeminal neuropathies 
as a result of surgical procedures, neoplasms, 
and other processes.” It is interesting to spec- 
ulate why more patients have not been identi- 
fied with a similar disorder of corneal hydra- 
tion. Factors that may account for this includea 
lack of the necessary environmental exposure, 
nonreporting of symptoms by similar patients, 
or dismissal of symptoms without investigation 
by physicians because there are no signs at 
room temperature when the patient is exam- 
ined. Alternatively, our patient and the patient 
described by Thorgaard, Holland, and 
Krachmer’ may have some underlying physio- 
logic difference that causes a susceptibility to 
this disorder after the development of a trigem- 
inal neuropathy. Whatever the correct explana- 
tion, the importance of these two patients is the 
suggestion that the trigeminal nerve can influ- 
ence corneal hydration by a previously unrec- 
ognized mechanism. Further investigations in 
humans and the development of an animal 
model are indicated so that the mechanisms 
involved can be better understood. 
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Rapid Streptococcal Antigen Detection in Experimental 


Keratitis 





Warren M. Sobol, M.D., Jaime Torres Gomez, M.D., Michael S. Osato, Ph.D., 
and Kirk R. Wilhelmus, M.D. 


We assessed the role of commercially avail- 
able immunodiagnostic procedures in compar- 
ison to Gram stain and culture in experimental 
bacterial keratitis. Rabbit corneas were inocu- 
lated with Streptococcus pneumoniae, S. pyo- 
genes, S. faecalis, or Haemophilus influenzae. 
Corneal scrapings were processed before and 
during antibacterial therapy using a coaggluti- 
nation assay to detect pneumococcal capsular 
antigen (Phadebact Pneumococcus test) and an 
enzyme immunoassay to detect group A strep- 
tococcal cell-wall antigen (TestPack Strep A 
test). In untreated infected eyes, both immu- 
noassays were highly specific and as sensitive 
as Gram stain for detection of the respective 
microorganisms. For S. pneumoniae keratitis, 
the sensitivity of coagglutination was 82% and 
Gram stain, 73%. For S. pyogenes keratitis, the 
sensitivity of enzyme immunoassay was 100% 
and Gram stain, 62%. Immunoassays and 
Gram stain were less sensitive than culture 
during antibacterial therapy. Successful clini- 
cal application of the coagglutination assay in 
a patient with pneumococcal keratitis permit- 
ted early use of specific cephalosporin 
treatment. 


RAPID, ACCURATE DIAGNOSIS is helpful in the 
optimal management of microbial keratitis. Be- 
cause bacterial cultures generally require at 
least 24 hours, the microscopic examination of 
Gram-stained smears is the most commonly 
used rapid diagnostic method, with a sensitivi- 
ty of 60% to 70% for detecting microorganisms 
in corneal scrapings.’ Recently, immunologic 
methods with enhanced sensitivity and speci- 
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ficity have been developed for the detection of 
microbial antigens in clinical specimens. 

We evaluated two immunoassays that are in 
current clinical use for nonocular infections, 
require only five to ten minutes to perform, and 
test related microorganisms of ocular impor- 
tance by particle-enhanced or enzyme immu- 
noassay techniques. 

We used a coagglutination assay for Strepto- 
coccus pneumoniae and an enzyme immunoassay 
for group A streptococci to determine their 
efficacy in comparison to Gram staining of cor- 
neal scrapings. These assay systems were eval- 
uated before and during antibacterial therapy 
in experimental models of bacterial keratitis 
using S. pneumoniae or S. pyogenes. To assess 
specificity, potentially cross-reacting organ- 
isms, S, faecalis and Haemophilus influenzae, 
were also used. Our preliminary experience 
with the coagglutination assay in a patient with 
pneumococcal keratitis suggests a direct appli- 
cation for this technology in clinical practice. 


meant ttt AAAA 


Material and Methods 


The left central cornea of 39 New Zealand 
white rabbits received a 0.1-m] intrastromal 
injection containing approximately 10° colony- 
forming units/ml. The fellow eye served as an 
uninfected control. Organisms selected for in- 
oculation included human corneal isolates of 
S. pneumoniae (11 eyes), group A beta- 
hemolytic S. pyogenes (eight eyes), S. faecalis 
(ten eyes), and H. influenzae type b (ten eyes). 
All inoculated corneas developed suppurative 
keratitis within 24 hours as documented by 
slit-lamp biomicroscopy. Twenty-four hours 
after inoculation, both eyes were scraped with 
a sterile Kimura spatula and processed for 
Gram-stained smears, coagglutination for 
pneumococci, enzyme immunoassay for group 
A streptococci, and culture. A positive Gram 
stain was defined as two or more bacteria of 
appropriate morphology per smear. The order 
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of testing was randomly allocated to avoid bias 
in sampling error, and all tests were interpret- 
ed in a masked fashion by a single observer. 
Quantitative cultures were performed on ex- 
cised corneas 24 hours after inoculation. 

An additional 20 animals were similarly in- 
fected with S. pneumoniae (five eyes), S. pyo- 
genes (five eyes), S. faecalis (five eyes), or 
H. influenzae (five eyes). Twenty-four hours 
after inoculation, topical therapy was adminis- 
tered, with one drop of cefazolin, 50 mg/ml, 
every hour for 12 hours. Scrapings were then 
performed for Gram stain, coagglutination, en- 
zyme immunoassay, and culture. These rabbits 
were then killed and the corneas were excised 
for determination of quantitative cultures. 

Coagglutination immunoassay—A staphylococ- 
cal coagglutination kit for detecting pneumo- 
coccal capsular polysaccharide (Phadebact 
Pneumococcus test, Pharmacia Diagnostics, 
Piscataway, NJ) was used. Unheated corneal 
scrapings were mixed on a disposable, white 
card with one drop of the test reagent contain- 
ing polyvalent antipneumococcal antibodies 
coupled by the F. region to protein A of heat- 
killed, methylene blue-stained staphylococci 
that permitted the free Fa region to be available 
for homologous antigen-binding. The mixture 
was gently rocked for two minutes; visible 
agglutination, usually with clearing of the sur- 
rounding fluid, indicated a positive reaction. 
Negative controls using staphylococci coated 
with antibody from nonimmunized rabbits 
were performed for all samples. Positive con- 
trols were performed with a saline suspension 
containing approximately 10° colony-forming 
units/ml of a human corneal isolate of S. pneu- 
moniae. 

Enzyme immunoassay—An enzyme immuno- 
assay to detect group A-specific streptococcal 
polysaccharide antigen (TestPack Strep A, Ab- 
bott Laboratories, North Chicago, HI.) was 
used. Corneal scrapings were mixed with sodi- 
um nitrite and acetic acid reagents for five 
minutes for carbohydrate extraction by the 
micronitrous acid technique. After pH neutrali- 
zation with buffer, the liquid extract was trans- 
ferred to the reaction disk, which contained 
rabbit anti-group A carbohydrate fixed in a 
vertical line and group A carbohydrate in a 
crossing horizontal line. A conjugate of rabbit 
anti-group A carbohydrate and alkaline phos- 
phatase was added. Washing, chromogenic, 
and stabilizing reagents were added sequen- 
tially. A purple cross indicated a positive reac- 
tion for the presence of group A carbohydrate 


in the specimen extract, and a purple horizon- 
tal bar alone provided a built-in procedural 
control to indicate a properly extracted speci- 
men without group A carbohydrate antigen. A 
positive control was tested in parallel by using 
a human corneal isolate of S. pyogenes. The 
entire testing sequence was completed within 
ten minutes. 

Culture technique—Corneal scrapings were di- 
rectly inoculated onto 5% sheep blood agar 
plates by C-streaks. All plates were incubated 
in 5% COs: at 35 C for 24 hours. Microorganisms 
were identified by Gram stain and standard 
microbiologic criteria.” Quantitative corneal 
cultures were performed by homogenizing ex- 
cised corneas after being rinsed in sterile sa- 
line, blotted dry, and weighed. Aliquots of the 
tissue homogenate were plated in duplicate on 
brain-heart infusion agar plates that were incu- 
bated for 24 hours at 35 C. The number of 
colonies was counted and adjusted to colony- 
forming units per milligram of corneal tissue. 


Results 


Test results of the contralateral uninfected 
cornea were negative by all testing methods. 
Five of six of the S. pneumoniae-infected corneas 
were correctly identified by the coagglutination 
assay, and all of the S. pyogenes-infected corne- 
as were correctly identified by the enzyme im- 
munoassay (Table). None of the corneas infect- 
ed with either S. faecalis or H. influenzae tested 
positive by either diagnostic kit. Culture re- 
sults confirmed the presence of the original 
infecting organism in each case. 


Case Report 


A 62-year-old woman developed acute sup- 
purative keratitis with an overlying epithelial 
defect. Gram-stained smears showed gram- 
positive diplococci with acute inflammatory 
cells, and the coagglutination assay for S. pneu- 
moniae was markedly positive. Topical cefazolin 
therapy, 50 mg/ml, every 30 minutes was 
begun. Twenty-four hours after initiation of 
therapy, repeat corneal scrapings showed a few 
gram-positive diplococci by Gram stain and a 
weakly positive coagglutination reaction. Topi- 
cal therapy was reduced to hourly, and rescrap- 
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COMPARISON OF RAPID ANTIGEN DETECTION METHODS WITH GRAM-STAINED SMEARS AND CULTURE IN 
EXPERIMENTAL BACTERIAL KERATITIS* 


Saee enero tiptoe 


PNEUMOCOCCAL GROUP A STREPTOCOCCAL 
COAGGLUTINATION _ENZYME IMMUNOASSAY _ GRAM STAIN CULTURE 
NO. SENSITIVITY NO. SENSITIVITY NO. SENSITIVITY NO. 
ORGANISM NO. POSITIVE (%) POSITIVE (2%) POSITIVE (%) POSITIVE MEAN CFU/MG 
Pretreatment 
S. pneumoniae ți 9 82 0 a 8 73 11 3.4 x 108 
S. pyogenes 8 0 _ 8 100 5 62 8 8.9 x 107 
S. faecalis 10 0 a 0 coe 8 80 10 5.2 x 10° 
H. influenzae 10 0 ao 0 -l 8 80 10 6.4 x 107 
Partial treatment’ 
S. pneumoniae 5 0 0 0 m 0 0 5 8.2 
S. pyogenes 5 0 — 0 0 1 20 5 414 x 103 
S. faecalis 5 0 — 0 — 3 60 5 1.6 x 10° 
H. influenzae 5 0 — 0 — 3 60 5 1.9 x 108 


ei a i EA A E 
*Sensitivity = assay true-positives/(true-positives + false-negatives) x 100% = assay- + culture-positives/culture-positives x 100%. 


"Hourly topical cefazolin 50 mg/mi for 12 hours. 


ings at 48 hours after initiation of therapy 
showed both a negative Gram stain and a nega- 
tive coagglutination assay. Initial microbial cul- 
tures and rescrapings after 24 hours confirmed 
S. pneumoniae; no organisms were isolated after 
48 hours of therapy. The infiltrate gradually 
resolved, and visual acuity stabilized at 20/100. 


nnn rem tn naana Hel Vitti palate ry aa: 


Discussion 


Rapid antigen detection assays that accurate- 
ly identify responsible microorganisms are of 
potential value in the evaluation of ocular in- 
fections. We evaluated commercially available 
microbial detection methods to assess their 
potential role in the diagnosis of streptococcal 
keratitis. We used animal models of bacterial 
keratitis produced by S. pneumoniae and S. 
pyogenes and chose 5. faecalis and H. influenzae 
to assess specificity by using organisms of re- 
lated immunogenicity. 

We selected a pneumococcal test kit (Phade- 
bact Pneumococcus) that uses a solution of 
antibody-coated, killed staphylococci to detect 
the presence of pneumococcal capsular poly- 
saccharide by a oe eee reaction. This 
technique of coagglutination was recently de- 
veloped into a diagnostic test for pneumococci 
using laboratory reagents,*'® and clinical re- 
ports have subsequently assessed the commer- 
cial Phadebact kit for various body fluids of 


culture-proven pneumococcal infections. The 
sensitivity of the commercial assay has been 
reported as 25% to 100% for cerebrospinal fluid 
in meningitis, 18 74% to 89% for sputum in 
pneumonia, ®™"! and 86% for serum in bactere- 
mia.” 

We also studied the role of an enzyme immu- 
noassay for group A streptococci (TestPack 
Strep A) to detect group-specific cell-wall car- 
bohydrate. Clinical studies with this assay 
have found a sensitivity of 73% to 96% for 
throat swabs of patients with streptococcal 
pharyngitis.“ 

Our study showed that these rapid diagnos- 
tic tests were useful for the identification of 
experimental S. pneumoniae or S. pyogenes kera- 
titis. In comparison to Gram stain of untreated 
streptococcal keratitis, these assays were high- 
ly sensitive and, by detecting species-specific 
polysaccharides, lacked false-positive reactions 
to similar microorganisms. 

Both Gram stain and the antigen detection 
methods were less helpful during partial thera- 
py with a topical first-generation cephalospo- 
rin. The immunoassays’ false-negative reac- 
tions could be the result of absorption of 
immunoglobulins and other host proteins to 
the surface of streptococci, thereby masking 
their antigenic sites. Low numbers of organ- 
isms in the specimen with available antigen 
below the minimally detectable concentration 
for the testing method would also result in a 
negative reaction. The quantitative culture data 
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showed that at least 10° colony-forming units/ 
mg of cornea are required for a consistently 
positive Gram-stained smear. The threshold 
corneal concentration of viable streptococci 
necessary for a reactive antigenic assay on 
corneal scrapings is unknown but appears to be 
much less. 

This study suggests a potential clinical role 
for these immunoassays in the rapid detection 
of streptococcal keratitis. Our experience with 
the coagglutination kit for S. pneumoniae in a 
patient with pneumococcal keratitis encourag- 
es further clinical use. While smears and cul- 
tures remain necessary, we predict an increas- 
ingly important and complementary role for 
diagnostic immunoassays in the initial evalua- 
tion of microbial keratitis. These assays are 
fast, simple to perform, easy to interpret, and 
do not require expensive equipment. While 
these immunoassays would miss a second or- 
ganism in a polymicrobial infection and, there- 
fore, do not replace culture, they could be good 
adjunctive tests for guiding early therapy. This 
study provides a basis for further investiga- 
tions of immunoassay technology in the micro- 
bial antigenodiagnosis of corneal infections. 
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OPHTHALMIC MINIATURE 

She was fishing for trout in the canyon, Miss Cummins was reading a book, 
the horses were tied under the trees, Romero was fixing a proper fly on her 
line. He fixed the fly and handed her the line, looking up at her. And at that 
moment she caught the spark in his eye. And instantly she knew that he 
was a gentleman, that his “demon,” as her father would have said, was a 
fine demon. And instantly her manner towards him changed. 

D. H. Lawrence, “The Princess,” The Complete Short Stories, vol. H 


New York, Penguin Books, 1983, p. 483 














DNA Cell Cycle Studies in Uveal Melanoma 





Devron H. Char, M.D., Kim Huhta, B.S., and Frederic Waldman, M.D. 


We histologically studied uveal melanomas 
treated with surgery only (enucleation or 
ciliochoroidectomy), low-dose (20 Gy) preenu- 
cleation radiation followed by enucleation, or 
enucleated melanomas after high-dose (50 to 
80 Gy) charged-particle beam therapy. There 
was significantly less bromodeoxyuridine up- 
take in irradiated vs nonradiated melanomas 
(P < .0001). Similarly, tissue culture growth of 
irradiated tumors was significantly less (P < 
-007). These data demonstrate destruction of 
reproductive integrity of helium ion- 
irradiated melanomas. The incorporation of 
bromodeoxyuridine and fine needle aspiration 
biopsy techniques may be useful in the deline- 
ation of successfully irradiated tumors from 
tumors with apparent growth secondary to 
radiation vasculopathy. | 


THE GOAL of most radiation therapies is to 
destroy the reproductive integrity of a malig- 
nancy, but it may be difficult to determine 
whether this objective has been achieved.! 
Often, successfully radiated tumors are not 
completely obliterated, but a mass of sterile 
cells that cannot continue to propagate or me- 
tastasize remains. This problem is germane to 
uveal melanomas, since clinical, fluorescein an- 
giographic, and ultrasonographic data may not 
accurately predict or document radiation effica- 
cy."* Over 90% of uveal melanoma-containing 
eyes treated with either radioactive plaques or 
charged-particle beams are retained; however, 
the mean tumor shrinkage is only 40%, and less 
than 15% of tumors are reduced to a flat scar.3? 
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Irradiated uveal melanomas usually contain 
viable-appearing cells on histologic examina- 
tion, although there is little or no evidence of 
mitotic activity.™* In studies of other human 
malignancies, histologic evidence of mitotic ac- 
tivity has not correlated with tumor cell prolife- 
ration, and the detection of visible mitoses is an 
insensitive measure of cell cycling. #7 

Methodologic advances in flow cytometry 
and monoclonal antibody tumor cell labeling 
may be useful to elucidate the effect of radia- 
tion on the reproductive status of tumor cells." 
The introduction of a thymidine analogue, 
bromodeoxyuridine, incorporated only during 
the synthesis phase of the cell cycle, and the 
use of an anti-bromodeoxyuridine monoclonal 
antibody, have simplified the problem of differ- 
entiating cycling from noncycling cells.""! In 
both experimental studies and mathematical 
models, the bromodeoxyuridine uptake is 
stoichiochemically related to the number of 
cells in the synthesis phase." Measurement 
of DNA synthesis by bromodeoxyuridine incor- 
poration correlates closely with either autoradi- 
ography or °H-thymidine assays, but unlike the 
latter two assays, bromodeoxyuridine studies 
can be done rapidly, are more accurate, and do 
not require radiation exposure.” ”! 

If radiation therapy is completely effective, 
the number of cells synthesizing DNA should 
be reduced to near zero, and cells should stop 
cycling.’ We used in vivo bromodeoxyuridine 
techniques to study the effects of two types of 
radiation on the cell cycle of uveal melanoma 
cells. Compared with melanomas removed 
without radiation, we observed a significant 
reduction in DNA synthesis after either 20 Gy 
of preenucleation radiation or after more than 
60 gray equivalents (GyE) of helium ion 
charged-particle therapy. 


Patients and Methods 


All patients were treated at our institution 
between 1983 and 1986, and eventually had 
histologic documentation of a choroidal or cili- 
ary body melanoma, or both. After the project 
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was approved by the human experimentation 
committee and both written and verbal. in- 
formed consent was obtained, individuals were 
enrolled in the study. 

All patients had intravenous injection of 200 
mg/m“ of body surface of bromodeoxyuridine 
one hour before surgery. Bromodeoxyuridine 
is incorporated by proliferating cells that are in 
the DNA synthesis phase of the cell cycle at the 
time of injection. Complete follow-up data 
were available and adequate tumor material 


could be analyzed in each case. Twenty-nine 
patients were included in the study (Table 1). 
One patient had bilateral primary uveal mela- 
nomas and the results of both eyes are report- 
ed. Eleven eyes were studied after primary 
enucleation and there were five ciliochoroi- 
dectomy tumor specimens. Five eyes were 
treated with 20 Gy of photon irradiation for five 
days before enucleation (five daily fractions of 
400 cGy, usually followed by enucleation with- 
in 48 hours). Eight eyes were studied after 





TABLE 1 
PATIENT SUMMARY 
TUMOR kis a! INTERVAL BETWEEN 
PATIENT AGE DIAMETER all RADIATION AND DOSE 
NO. (yrs) (MM) INITIAL FINAL RADIATION ENUCLEATION (ey) 
1 63 13.00 12.26 — None — ame 
2 58 14.00 7.09 — None — —_ 
3” 66 15.00 10.72 ~ None — — 
4 79 42.00 10.34 — None —_ — 
5* 78 14.60 7.09 HE None —_ — 
6* 79 R.E: 12.00 4.40 — None wo -< 
L.E.: 10.50 7.09 — None — m 
7 22 18.00 13.41 —_ None — — 
8 73 12.00 3.45 ~ None — — 
9 71 18.00 9.96 — None — — 
10 42 17.00 13.50 — None —_ _ 
11 61 12.00 7.66 — None _ m 
12 66 15.00 11.87 — None — — 
13 45 20.00 12.26 — None —_ — 
14 67 19.50 4.79 — None — — 
15 62 24.40 3.00 — None ~= — 
16 35 15.00 9.97 — None -- — 
17 67 22.50 7.47 — Preenucieation 24 hrs 20 
| radiation 
18 67 15.00 9.19 — Preenucleation 24 hrs 20 
radiation 
19 69 20.00 12.45 ~ Preenucleation 24 hrs 20 
radiation ; 
20 56 18.00 14.50 — Preenucleation 24 hrs 20 
radiation 
21 75 18.00 9.96 mm Preenucieation 24 hrs 20 
l radiation 
22 64 18.00 8.62 8.62 He ion 13 mos 70 
23 76 24.00 8.23 8.23 He ion 16 mos 70 
24 52 43.00 6.32 4.79 He ion 25 mos 70 
25 53 13.00 9.50 3.26 He ion 17 mos 70 
26 71 7.00 5.17 3.64 He ion 48 mos 80 
27 69 10.50 8.23 5.17 He ion 32 mos 60 
28 71 13.00 6.13 3.83 He ion 24 mos 70 
29 48 16.00 10.15 7.09 He ion 12 mos 70 


vanAnnies 


*Cyclochoroidectomy. 
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enucleation, following helium ion therapy. The 
reason for enucleation after helium ion therapy 
was always complications caused by radiation, 
not evidence of tumor growth. Seven eyes were 
enucleated for intractable pain (four had neo- 
vascular glaucoma) and one for a blind, glau- 
comatous eye. The mean interval between 
charged-particle irradiation and enucleation 
was 25 months (range, 13 to 48 months) (Table 
1). 

Tissue processing—Most of the melanoma tis- 
sue was fixed in 10% formalin and processed in 
the conventional manner for standard light 
microscopic analysis. Paraffin-embedded sec- 
tions, 8 wm thick, were cut, placed on glass 
slides, and stained for bromodeoxyuridine up- 
take as follows. The paraffin was removed from 
the sections with two ten-minute washes in 
xylene. They were then rehydrated through 
ten-minute washes in 100% ethyl alcohol, 95% 
ethyl alcohol, 70% ethyl alcohol, and finally 
distilled water.” The DNA was denatured by 
incubating slides for 20 minutes in 2-M HC1 
and 0.5% Triton at room temperature, and then 
washing the slides twice in phosphate-buffered 
saline. The slides were then treated with 0.5% 
pepsin in 0.9-M saline, pH 1.5, for 30 minutes 
at room temperature. The slides were washed 
twice, then incubated with two different mouse 
anti-bromodeoxyuridine antibodies (Lawrence- 
Livermore Laboratories, Livermore, California) 
in a mixture of 1% bovine serum albumin and 
0.5% Tween phosphate-buffered saline, for 30 
minutes at room temperature.” The slides 
were washed twice with this solution and incu- 
bated in the dark with fluorescein-tagged goat 
anti-mouse IgG for 30 minutes. Slides were 
then washed twice, cover slipped, and ob- 
served on a fluorescence microscope at a mag- 
nification of x40 under oil. A positive control 
retinoblastoma cell line, labeled in vitro with 
bromodeoxyuridine, was used to determine 
uniformity of bromodeoxyuridine staining with 
anti-bromodeoxyuridine monoclonal antibody. 
Under proper conditions, approximately 30% 
of the retinoblastoma tissue culture cells on 
each slide stained with bromodeoxyuridine. 

All slides and tissue culture studies were 
analyzed in a masked manner. In all tumors we 
chose areas of viable-appearing cells to study 
bromodeoxyuridine uptake. Cells with disrupt- 
ed cellular membranes, absent nuclei, and 
other evidence of necrosis were not counted. 
We looked for areas with higher bromo- 
deoxyuridine uptake to increase the number of 
positive cells. Since tumors have areas with 





variable-labeling indices, we attempted to de- 
crease false-negative data with this approach. 
The Figure shows a slide with cells that stained 
positively with anti-bromodeoxyuridine anti- 
body. Bromodeoxyuridine labeling was ex- 
pressed as the total number of positively 
stained, viable-appearing tumor cells in 32 
fields at x40 magnification. 

Small pieces of fresh tissue were obtained 
from those enucleated eyes that had large 
enough tumors so studies did not compromise 
clinically important histopathologic analysis 
(15 patients). Ciliochoroidectomy specimens 
were not studied in this manner. A 1-mm’ 
portion of fresh melanoma tumor tissue was 
mechanically dispersed in a sterile manner by 
mincing and then vigorously pipetting in 
phosphate-buffered saline. Cell viability was 
checked with trypan blue. Cells were split into 
two aliquots for fresh tissue cycle assessment or 
tissue culture studies. For bromodeoxyuridine 
studies, cells were pelleted and then 
resuspended in 70% ethyl alcohol, and fixed for 
12 hours. Cells were then rehydrated with 
washes of 50% ethyl alcohol and distilled 
water. DNA denaturation and bromo- 
deoxyuridine staining were performed as out- 
lined above. Cells were washed twice, spotted 
on slides, and observed with a fluorescence 
microscope. 

Fresh melanoma tissue was minced, and tis- 
sue culture explants propagated in 25-cm* 
flasks in 15 ml of RPMI 1640 medium supple- 
mented with 15% fetal calf serum, glutamine, 
penicillin, and streptomycin. Flasks were fed 
once a week by removing 5 ml of spent medium 
and replacing it with fresh medium, and incu- 
bated at 37 C with 5% carbon dioxide. When 





Figure (Char, Huhta, and Waldman). Fluorescence 
microscopy showing melanoma staining positive for 
bromodeoxyuridine (x 10). 




















AMERICAN JOURNAL OF OPHTHALMOLOGY 





January, 1989 


TABLE 2 
TISSUE CULTURE OF UVEAL MELANOMAS* 


PATIENT NO. OF TIME IN CULTURE 
NO. PASSAGES (wKs} 
1 12 20 
2 2 5 
3 5 13 
5 15 14 
7 15 14 
8 3 8 
12 5 14 
17 r 4 
18 e 4 
19 T 4 
20 7 t4 
21 3 6 
22 — =< 
23 See a 
24 — hies 


PERCENT TUMOR 
TREATMENT$ VIABILITY® 
Enucleation only 87 
Enucleation only 39 
Enucleation only 40 
Enucleation only 60 
Enucleation only 32 
Enucleation only 46 
Enucleation only 39 
Preoperative radiation 47 
Preoperative radiation 3 
Preoperative radiation B4 
Preoperative radiation 36 
Preoperative radiation 11 
He ion 0 
He ion 0 
He ion 50 





*Growth rates of the melanoma cells in culture were not constant but generally tended to decline steadily during the culture period, and 
often the cultures were overtaken by fibroblasts. Only two explants, from Patients 1 and 7, yielded stable cultures with reasonable growth 
rates, and the remainder were discontinued and stored in liquid nitrogen. 


‘Cells did not reach confluence on passaging. 
‘Cells never grew to confluency. 
§Preoperative radiation, 20 Gy; helium ion radiation, >60 Gy. 


€Original tumor viability determined immediately after surgery by trypan blue exclusion. 


cultures reached confluency, they were pas- 
saged by trypsin treatment, diluted to one- 
third confluency, and seeded into three 25-cm? 
flasks. Cultures were watched until growth 
stopped or fibroblasts overtook the culture 
(Table 2). 

In ten cases (five primary enucleations, two 
after 20-Gy preenucleation radiation, and three 
after helium ion therapy), we obtained fine 
needle biopsy specimens with a 25-gauge nee- 
die. The cells were placed in phosphate- 
buffered saline and their viability was assessed 
with trypan blue. Cells were then centrifuged 
and the pellet vortexed and fixed in 70% ethyl 
alcohol. These were processed for bromodeoxy- 
uridine studies in the same way as other fresh 
tissue. 

Cells analyzed by flow cytometry had two 
additional preparatory steps. Immediately pre- 
ceding DNA denaturation, cells were incubated 
in 1-ml RNA’‘ase A (Sigma Chemical, St. Louis, 
Missouri), 1 mg/ml in phosphate-buffered sa- 
line at 37 C for 30 minutes, and washed once in 
10 ml of phosphate-buffered saline. After the 
final wash, cells were counterstained in 1 ml of 
propidium iodide for at least 30 minutes before 
dual parameter analysis on the flow cytometer. 


Samples studied by flow cytometry were run 
ona flow cytometer in list mode. The data were 
analyzed on a minicomputer. Photomultiplier 
tubes detected fluorescein (anti-bromo- 
deoxyuridine), and propidium iodide fluores- 
cence and forward scatter. The laser was set at 
488 nm to excite fluorescein; emissions were 
detected through a 530 + 30-nm filter. 
Propidium iodide was excited at 488 nm and 
emissions were detected through a 580-nm long 
pass filter. Ten to 20 thousand cells were count- 
ed. Statistical analysis was performed using 
Fisher’s exact test, Kendall’s Tau B test, and 
Pearson’s correlation coefficient. 


Results 


There were more melanoma cells in the DNA 
synthesis phase in tumors that were not treated 
with ionizing radiation as compared to those in 
irradiated uveal melanomas (P < .0001). The 
mean bromodeoxyuridine count in 32 high- 
power fields in melanomas removed without 
radiation was 79.5 (approximately 1% to 10% of 
cells in the synthesis phase). In contrast, the 
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mean number of cells staining with bromo- 
deoxyuridine after 20 Gy of preenucleation ra- 
diation was 0.8. In six eyes enucleated after 
helium ion irradiation without evidence of 
tumor growth after treatment, the mean count 
was zero. 

In some tumors, we compared the bromo- 
deoxyuridine values obtained with fluores- 
cence microscopy to data obtained using two- 
parameter flow cytometry. Generally, the 
results were similar. Tumors with relatively few 
or no cells in DNA synthesis had low counts 
with both methods, whereas tumors with 
greater numbers of cells in synthesis phase had 
higher bromodeoxyuridine uptake with both 
techniques. We chose to rely on our microscop- 
ic data since they allowed us to eliminate arti- 
facts caused by either staining of debris or 
nontumor cells infiltrating the melanoma.” 

Nonparametric analysis was used to study 
possible correlations between cell type, tumor 
diameter, quantitative ultrasonographic thick- 
ness, histologic evidence of mitosis per high- 
power field, length of time between radiation 
and enucleation, and bromodeoxyuridine up- 
take. We observed no correlation between any 
of these factors and bromodeoxyuridine up- 
take. 

We compared the fine needle biopsy speci- 
men bromodeoxyuridine results with standard 
histologic sections and flow cytometry of the 
same tumor. These results were similar, al- 
though the sample size was too small to draw 
significant conclusions. 

We were unable to propagate any long-term, 
rapidly growing tissue culture cell lines from 
the uveal melanoma specimens. In seven 
nonirradiated tumors, the uveal melanoma ex- 
plants remained viable for three to 15 passages. 
Two of five samples from tumors that received 
20 Gy of preenucleation radiation were main- 
tained for three and seven passages; the other 
three tumors failed to grow in vitro. Of the 
three helium ion-irradiated samples, none 
could be established as a replicating uveal mel- 
anoma explant (Table 2). The difference be- 
tween radiated and nonirradiated tissue cul- 
ture results was significant (Fisher's exact test, 
P < .007). 


Discussion 


It is often difficult, clinically or with standard 
histologic techniques, to determine whether 
radiation has destroyed the reproductive ca- 


pacity of tumor cells.” A number of investiga- 
tors have demonstrated that viable tumor cells 
can remain in situ after successful radiation 
destruction of their reproductive capacity, and 
histologic evidence of mitosis is an insensitive 
gauge of tumor cell proliferative capacity.” 
Uveal melanoma cell cycling, as measured by 
the number of cells in the DNA synthesis 
phase, appears to have stopped after 20 Gy of 
preenucleation photon radiation or greater 
than 60 GyE of helium ion therapy. Tissue 
culture findings that irradiated melanoma cells 
were less capable of forming expanding ex- 
plants as compared with nonirradiated melano- 
mas support these results, as does the absence 
of mitoses noted in histologic sections of enu- 
cleated helium ion-treated eyes.* 

The relationship of cell division to radiation 
response has been studied since 1906.” High- 
dose radiation results in immediate cell death 
or sterilization, most commonly as a result of 
double stranded DNA breaks associated with 
chromatid exchange, acentric or dicentric chro- 
mosomes, or micronuclear fragments.’ In the 
interval between radiation and eventual cell 
destruction, giant cell formation, mitotic delay, 
and chromosome aberrations can occur.” At 
moderate doses of radiation (less than 20 Gy), 
tumor cells often remain viable and may com- 
plete one or two divisions before death.’ Gener- 
ally, over 99% of tumor cells lose their repro- 
ductive integrity after treatment with more 
than 20 Gy of radiation. Melanomas enucleated 
a mean of two years after helium ion irradiation 
were almost certainly composed of cells that 
were reproductively sterile. We cannot be cer- 
tain that melanomas removed 24 to 48 hours 
after 20 Gy of preenucleation photon irradia- 
tion were in temporary or permanent cycle 
block. 

In uveal melanomas with equivocal growth 
after irradiation, a fine needle biopsy combined 
with bromodeoxyuridine studies may ascertain 
whether the tumor is still cycling or whether 
growth could reflect intratumor hemorrhage, 
edema, or an inaccurate evaluation of size 
change. We used this approach clinically with 
two patients (unpublished data). Both patients 
had large posterior uveal melanomas in their 
only eyes, which had been treated elsewhere 
with radiation; they were referred for manage- 
ment of recurrent tumor growth. In one case a 
fine needle biopsy demonstrated no cells in the 
DNA synthesis phase on the basis of 
bromodeoxyuridine stains. After 15 months of 
follow-up, there has been no change in tumor 
size. The second case demonstrated 
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bromodeoxyuridine-positive cells on fine nee- 
die biopsy. The enucleated tumor showed nu- 
merous mitoses. 

There are a number of other potential ramifi- 
cations of these types of studies. In some ma- 
lignancies, response to either radiation or 
chemotherapy has correlated with the number 
of cells in synthesis and the degree of DNA 
aneuploidy.” These data might be important 
in treatment planning. 

Similarly, the wide range of regression pat- 
terns after uveal melanoma irradiation may 
partially reflect differences in the cell cycle 
status. Possibly, some uveal melanomas could 
be treated with less radiation, on the basis of 
their DNA content or number of cells in DNA 
synthesis with less resultant ocular morbidity. 
It is also possible to estimate cell doubling 
time using a single injection of bromo- 
deoxyuridine.” 

Bromodeoxyuridine labeling, as a measure of 
the DNA synthesis phase of the tumor cell 
cycle, was relatively low (1% to 8%) in non- 
irradiated uveal melanomas in this study; these 
data imply a relatively slow doubling rate for 
this tumor. These results are consistent with 
other reports in which epithelial or entodermal 
malignancies appear to have a higher DNA 
synthesis rate than most mesenchymal neo- 
plasms, such as sarcomas or neuroectodermally 
derived melanomas, *®* 

There are a number of potential limitations to 
bromodeoxyuridine assays. Our studies do not 
address all of them. First, there are some theo- 
retic and actual limitations of bromo- 
deoxyuridine assessment of the synthesis 
phase. Bromodeoxyuridine may not be uni- 
formly incorporated into DNA during the en- 
tire synthesis phase of the cell cycle.” DNA 
synthesis can occur outside of the synthesis 
phase during repair of sublethal damage as a 
result of either radiation or chemotherapy.” In 
some neoplasms, it is difficult to determine 
whether failure of bromodeoxyuridine incorpo- 
ration is because of absence of DNA synthesis 
or unavailability of bromodeoxyuridine either 
as a result of poor vascular supply to the tumor 
or limited tissue diffusion.” 

A major problem with flow cytometric analy- 
sis of the synthesis phase, and the predomi- 
nant reason we chose to base our studies on the 
fluorescent microscopy data, is that nontumor 
cells infiltrating a malignancy are also stained 
with bromodeoxyuridine if they are cycling.) * 
While inflammatory cell infiltration into uveal 
melanomas is uncommon, it does occur. Unless 
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three-channel flow cytometry is performed 
with a different fixation technique and addi- 
tional labeled monoclonal antibodies directed 
toward antigens on lymphocytes and mono- 
cytes, microscopy is needed to screen out 
bromodeoxyuridine uptake by nontumor 
cells.4” 

Finally, the accuracy of bromodeoxyuridine 
uptake as a measure of radiation destruction of 
a tumor’s reproductive integrity relies upon 
appropriate sampling. At radiation doses of 20 
Gy or more, over 99% of the tumor cells are 
probably sterilized.' In studies of uveal mela- 
noma cells performed 48 hours after receiving 
20 Gy of preenucleation radiation, probably 
less than 1% can potentially cycle, and some of 
these cells may be temporarily arrested in the 
cell cycle.' It is difficult to determine if this 
small number of cells were either sampled or 
reflected permanent vs transient damage at the 
time of study. It is conceivable that if the 
interval between 20-Gy photon irradiation and 
enucleation were increased to several months, 
the presumed 1% of cells that may have retain- 
ed reproductive integrity could have reexpand- 
ed, and a number of these might have stained 
with bromodeoxyuridine. We have clinically 
and histologically examined two uveal melano- 
mas treated elsewhere with 30 Gy of photon 
irradiation because of an incorrect diagnosis of 
choroidal metastases that showed renewed 
tumor growth within one year of treatment, 
presumably on this basis. The results observed 
in the melanomas treated with helium ions 
should accurately reflect destruction of tumor 
reproductive integrity. These neoplasms were 
enucleated, on the average, over two years 
after radiation without evidence of tumor reac- 
tivation. In all cases, multiple sections failed to 
demonstrate bromodeoxyuridine uptake. 

The morbidity of in vivo bromodeoxyuridine 
studies appears to be minimal. At our institu- 
tion, we have studied over 150 patients with 
various types of malignancies using this agent 
with no obvious side effects.”* The mean plas- 
ma concentration of this agent is 8 uM two 
hours after treatment. Further, there are a 
number of previous studies in which bromo- 
deoxyuridine was given in much higher doses 
for up to several weeks at a time as a radiation 
sensitizer. In these studies, there was no per- 
manent morbidity.“ This approach may be 
useful in increasing our understanding of the 
biologic activity as well as the management of 
uveal melanomas and other intraocular and 
orbital tumors. 
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How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthaimic beta-adrenergic blocking agent 
fo TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a singie antiglaucoma agent (other than a topical 
ophthaimic beta-adrenergic biocking agent) fo TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antigiaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. if the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

in patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and puise rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS), sinus bradycardia, sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS), cardiogenic shock: 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For exampie, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 
in Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE {e.g.. 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA. IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

if necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents, Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs {e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
shouid be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade. 

Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 

agents should be used with caution in patients with cerebrovascular insufficiency. if signs or symptoms 
suggesting reduced cerebral biood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g.. diplopia. ptosis, and generalized weakness). Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms. 

in patients with angie-closure glaucoma, the immediate objective ot treatment is to reopen the angle. This 
requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. When TIMOPTIC ts 


used 3 reduce elevated intraocular pressure in angie-closure glaucoma, it should be used with a miotic and 
not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC (Timolol Maleate. 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in which 
96 patients have been followed for at least three years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has iittle or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depieting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or marked bradycardia, which may produce vertigo, syncope. or postural hypotension. 

Caution should be usec in the coadministration of beta-adrenergic blocking agents. such as TIMOPTIC. 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction disturbances. 
seh a failure, and hypotension. in patients with impaired cardiac tunction. coadministration should 

g avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may have 
additive effects in prolonging atrioventricular conduction ime. 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topi- 
cally in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis. Impairment of Fertility: in a two-year oral study of timolol maleate in rats. 
there was a statistically significant (p= 0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 360 times the maximum recommended human oral dose* (1 mg/kg/day}. Similar 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maximum 
recommended human ora! dose. In a lifetime ora! study in mice, there were statistically significant (p< 0.05) 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in female 
mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in mammary 
adenocarcinomas at the 5G0-mq/kg/day dose. This was associated with elevations in serum prolactin which 
occurred in female mice administered timolol at 500 mg/kg. but not at doses of 5 or 50 mg/kg/day. An 
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin 
levels and mammary tumors has been established in man. Furthermore. in adult human female subjects whe 
received oral dosages up to 60 mg timolol maleate, the maximum recommended human oral dosage. there 
were no clinically meaningful changes in serum prolactin. 

There was a statistically significant increase (p< 0.05) in the overall incidence of neoplasms in female mice 
at the 500-mg/kg/day dosage level 

Timololt maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus 
test and cytogenetic assay (doses up to 800 mg/kg) and fn vitro in a neoplastic cell transformation assay (up 
to 100 wg/mi}. in Ames tests, the highest concentrations of timolol employed, 5000 or 10.000 pg/piate, 
were associated with statistically significant elevations (p< 0.05) of revertants observed with tester strain 
TA100 {in seven replicate assays} but not in the remaining three strains. In the assays with tester strain 
TA100. no consistent dose response relationship was observed, nor did the ratio of test to control revertants 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 
150 times the maximum recommended human oral dose. 

Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up to 50 
mg/kg/day (50 times the maximum recommended human orai dose) showed no evidence of fetal maiforma- 
tions. Although delayed fetal ossification was observed at this dose in rats, there were no adverse ettects on 
postnatal development of offspring. Doses of 1000 mg/kg/day (1,000 times the maximum recommended 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorptions. 
increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommended 
human oral dose, in this case without apparent maternotoxicity. There are no adequate and well-controlied 
studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and well-controlled 
Studies 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac- 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or since 
the drug has been marketed. 

BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, hypo- 
tension, syncope, heart block, cerebral vascular accident. cerebral ischemia, Cardiac failure, palpitation. 
cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depression. 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca- 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with preex- 
isting Dronchospastic disease), respiratory failure, dyspnea. nasal congestion. ENDOCRINE: Masked 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of ocular irritation, including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased cor- 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of muotic therapy in 
some cases). diplopia, ptosis. 

Causal Relationship Unknown. The folowing adverse effects have been reported, and a causal relationship 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: Hyperten- 
sion, pulmonary edema, worsening of angina pectoris: Digestive: Dyspepsia, anorexia, dry mouth; Nervous 
System/Psychiatric: Behavioral changes including confusion, hallucinations, anxiety. disorientation, ner- 
vousness, somnolence, and other psychic disturbances; Skin: Alopecia: Special Senses: Aphakic cystoid 
macular edema: Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol maleate 
and may be considered potential effects of ophthaimic timolot maleate. Body as a Whole: Extremity pain, 
decreased exercise tolerance, weight loss: Cardiovascular: Edema, worsening of arterial insufficiency. Rayn- 
aud's phenomenon, vasodilatation: Digestive’ Gastrointestinal pain, hepatomegaly, vomiting; Hematologie: 
Nonthrombocytopenic purpura, Endocrine: Hyperglycemia. hypoglycemia, Skin: Praritus, skin irritation, 
increased pigmentation, sweating, coid hands and feet; Musculoskeletal: Arthraigia, claudication, Nervous 
SystemiPsychiatric: Vertigo, local weakness, decreased libido. nightmares, insomnia, diminished concen- 
tration. Respiratory: Rales. cough, bronchial obstruction, Special Senses. Tinnitus, dry eyes: Urogenital: 
Urination difficulties. 

Potential Adverse Effects: in addition, a variety of adverse effects have been reported with other beta- 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digestive: 
Mesenteric arterial thrombesis, ischemic colitis; Hematologic: Agranulocytosis, thrombocytopenic purpura; 
Nervous System: Reversible mental depression progressing to catatonia: an acute reversible syndrome char- 
acterized by disorientation ‘or time and place, short-term memory loss, emotional lability, slightly clouded 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever com- 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasitorm skin rash, conjunctivitis sicca. otitis. and 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome has 
not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
ate available in 2.5-mi. 5-mL, 10-mL, and 15-mL plastic OCUMETER® ophthalmic dispensers with a con- 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE® (Dispenser) Sterile Ophthalmic 
Unit-Dose Dispenser {see separate Prescribing information). 

Storage: Protect from light. Store at room temperature. 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% contains 
about 1/150 of this dose, which is about 0.2 mg. 
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Contralateral Trochlear Nerve Paresis and Ipsilateral 


Horner’s Syndrome 


John Guy, M.D., Arthur L. Day, M.D., J. Parker Mickle, M.D., 
and Norman J. Schatz, M.D. 


Two patients had paresis of the trochlear 
nerve contralateral to the site of lesions in the 
brainstem. Both patients had ipsilateral 
blepharoptosis and miosis suggesting oculo- 
sympathetic paresis from involvement of the 
descending sympathetic tract, adjacent to the 
fourth cranial nerve nucleus and its fascicles, 
in the caudal mesencephalon. Cerebral angi- 
ography documented an arteriovenous malfor- 
mation of the brainstem in Case 1. Magnetic 
resonance imaging disclosed a lesion of high 
signal intensity on T,-weighted images involv- 
ing the dorsal mesencephalon in Case 2. In- 
volvement of the superior cerebellar peduncle 
produced ipsilateral dysmetria and ataxia. Le- 
sions involving the fourth cranial nerve nucle- 
us or its fascicles, before decussation in the 
superior medullary velum, and adjacent sym- 
pathetic fibers may produce an ipsilateral 
Horner’s syndrome and contralateral superior 
oblique muscle paresis. 


THE CLINICAL SYNDROME Of diplopia associat- 
ed with Horner’s syndrome usually suggests 
_ anatomic localization of the lesion to the ipsi- 
lateral orbital apex, superior orbital fissure, or 
cavernous sinus.! Intrinsic brainstem dysfunc- 
tion may be associated with skew deviation or 
supranuclear, internuclear, nuclear, or fascicu- 
lar causes for the diplopia.’ 

In 1983 Coppeto® pointed out that superior 
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oblique muscle paresis contralateral to the eye | 
with a Horner's syndrome was a localizing sign“ 


of a caudal lesion of the dorsal mesencephalon. 


Although this clinical syndrome is uncom- > 


mon,** we encountered two such cases. 


Case Reports 


Case 1 

A 29-year-old woman complained of right 
hemicranial headache, left hemibody weak- 
ness, and binocular diplopia. On examination, 


_ visual acuity was 20/20 in each eye. There was 1 


mm of right blepharoptosis. In dim illumina- 
tion the right pupil measured 3.5 mm and the 
left pupil 4.5 mm. In bright illumination they 
both measured 3 mm. Cocaine testing pro- 
duced no dilation of the right pupil, but the left 
pupil increased to 6.5 mm, confirming a right 
oculosympathetic paresis. Motility examina- 
tion disclosed an 8-prism diopter left hyper- 
tropia in primary gaze that increased to 10 
prism diopters in right lateral gaze, but de- 
creased to 2 prism diopters in left lateral gaze. 
With right head tilt the left hypertropia was 
absent, but increased to 14 prism diopters in 
left head tilt, consistent with paresis of the left 
trochlear nerve. There was 5 degrees of 
excyclodeviation of the left globe. There was 
also 5 prism diopters of esotropia in primary 


position that increased to 10 prism diopters in 


right lateral gaze, but was absent in left lateral 
gaze, suggesting mild paresis of the right ab- 


ducens nerve. Results of Goldmann visual field 


testing and ophthalmoscopy of the optic nerve 
heads were normal. 

Neurologic examination demonstrated hyp- 
esthesia in the distribution of the right trigemi- 
nal nerve and a left central facial nerve paresis, 
in addition to the right Horner's syndrome and 
right sixth and left fourth cranial nerve pare- 
ses. A left hemiparesis, marked dysmetria of 
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Fig. 1 (Guy and associates). Case 1. Right vertebral 
angiogram showing right-sided brainstem arteriove- 
nous malformation, fed by the superior cerebellar 
artery (arrow), in anteroposterior view. 


the right upper extremity, and truncal ataxia 
were also present. 

Cerebral angiography demonstrated an arte- 
riovenous malformation involving the right 
lower mesencephalon, supplied by the superior 
cerebellar artery (Fig. 1). 


Case 2 

An 11-year-old boy complained of binocular 
vertical diplopia for one week. Three days be- 
fore admission his parents noted that the right 
pupil was larger than the left. On examination, 
visual acuity was 20/20 in each eye. There was 
0.5 mm of left blepharoptosis. The right pupil 
measured 5 mm and the left pupil3 mm. In dim 
illumination the anisocoria increased to 7 mm 
on the right and 3 mm on the left, compatible 
with left oculosympathetic paresis. Motility 
measurements showed orthotropia in primary 
position and in right lateral gaze, but an 8- 
prism diopter right hypertropia was present in 
left lateral gaze. With right head tilt there was 
10 prism diopters of right hypertropia, which 
was absent on left head tilt, consistent with a 
right fourth cranial nerve paresis. Results of 
ophthalmoscopy of the optic nerve heads were 
normal. Neurologic examination disclosed mild 
left upper extremity dysmetria and difficulty 





Fig. 2 (Guy and associates). Case 2. Magnetic 
resonance imaging shows lesion (arrow) in left dorsal 
midbrain on T.-weighted image. 


with tandem gait, in addition to the right 
fourth cranial nerve paresis and left Horner’s 
syndrome. 

Magnetic resonance imaging demonstrated a 
lesion involving the left dorsal midbrain, on 
T:-weighted images (Fig. 2). Cerebral angiogra- 
phy showed the lesion to be avascular and 
without mass effect. A lumbar puncture was 
slightly traumatic, with 272 red blood cells. 
Cerebrospinal fluid analysis was otherwise 
normal with five mononuclear leukocytes, a 
protein level of 19 mg/dl, a glucose level of 77 
mg/dl, and IgG <1.2 mg/dl. Brainstem 
auditory-evoked potentials were normal. 
Symptoms resolved after three months. 
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Discussion 


Our two patients had ipsilateral Horner’s 
syndrome and superior oblique muscle paresis, 
contralateral to lesions of the brainstem. The 
criteria necessary for diagnosis of fourth crani- 
al nerve paresis, established by the three-step 
test, +>" were satisfied by the motility measure- 
ments of both patients. A lesion involving the 
trochlear nucleus, or its fascicles, may result in 
contralateral paresis of the superior oblique 
muscle.” In both cases neuro-imaging of the 
upper brainstem demonstrated a discrete le- 
sion in the region of the trochlear nucleus and 
fascicular fibers of the fourth cranial nerve 
before decussation in the superior medullary 
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Fig. 3 (Guy and associates). Illustration of the caudal mesencephalon at the level of the fourth cranial nerve 
nucleus and superior medullary velum. A lesion of the left side producing right hypertropia (overaction of the 
right inferior oblique muscle is shown), resulting from involvement of the trochlear nucleus or fascicles, and left 
blepharoptosis from interruption of the adjacent descending sympathetic pathway. Ventrolateral extension of 
the lesion to the superior cerebellar peduncle may produce ipsilateral dysmetria and truncal ataxia. 


velum and the descending sympathetic path- 
way (Fig. 3). 

Anisocoria greater in dim than bright illumi- 
nation and the presence of blepharoptosis was 
suggestive of oculosympathetic paresis in both 
patients, which was confirmed on cocaine test- 
ing in Case 1. While the precise anatomic locali- 
zation of the descending ocular sympathetic 
pathway in the brainstem is uncertain, it may 
involve the noradrenergic nucleus locus ceru- 
leus, which is in close proximity to the trochle- 
ar nucleus in the dorsolateral tegmentum.' The 
cerebellar signs in our patients were the result 
of involvement of the adjacent superior cere- 
bellar peduncle, which occupies a ventrolateral 
position at this level (Fig. 3). 

Skew deviation may be a cause of hyper- 
tropia with lesions involving this area of the 
brain. However, in our patients the motility 
pattern and positive head tilt correlated best 
with paresis of the trochlear nerve.** 

Paresis of the fourth cranial nerve may occur 
with lesions of the brainstem including glio- 
ma," metastatic carcinoma,” arteriovenous 





malformation,’ hydrocephalus, and multi- 
ple sclerosis.*™® However, the presence of pa- 
resis of the superior oblique muscle contralater- 
al to the eye with Horner's syndrome was first 
described by Coppeto.’ 

Isolated paresis of the trochlear nerve may 
require little neurodiagnostic investigation.” 
The presence of Horner’s syndrome contralat- 
eral to the eye with superior oblique muscle 
paresis suggests a caudal lesion of the dorsal 
mesencephalon. Patients with this clinical syn- 
drome should have neuro-imaging studies di- 


rected to this anatomic site. 
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PERSPECTIVES 
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The Expanding Ophthalmologic Spectrum of Lyme Disease 


Thomas M. Aaberg, M.D. 


LYME DISEASE, now established as an 
immune-mediated multisystem disorder, was 
so named in 1975 because of an unusual clus- 
tering of children with inflammatory arthropa- 
thy in Lyme, Connecticut.’ The clinical hall- 
mark, a distinctive expanding skin lesion 
erythema chronicum migrans, follows the bite 
of Ixodidae ticks, described at the beginning of 
this century.” In the United States three distinct 
foci of Lyme disease follow the distribution of 
Ixodes dammini in the northeast and upper mid- 
west and Ixodes pacificus in the west,’ although 
other tick vectors have been reported over large 
geographic areas within the continental United 
States. The spirochete Borrelia burgdorferi, 
transmitted by the Ixodidae ticks, is recognized 
as the cause of Lyme disease, which has now 
become the most common tick-transmitted ill- 
ness in the United States.‘ Clinical similarities 
between the illnesses in Europe and the United 
States, as well as similar spirochetes recovered 


<. - from infected ticks, documented a common 


identity in the two continents. However, the 
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disease in this country, as contrast to the mani- 
festations in Europe, disseminates more rapid- 
ly creating joint, neurologic, or cardiac abnor- 
malities.” 

Nees Sethe Bafta eet ese ee oe See tein ae 


See also p. 81. 
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Ophthalmologists should become familiar 
with the manifestations of Lyme disease since 
patients may have ocular disorders in any stage 
of the disease. If recent literature is an indica- 
tion, the number of future patients with Lyme 
disease-related eye disorders will increase sig- 
nificantly.’ 


Stages of Lyme Disease 

Three clinical stages of Lyme disease have 
been demonstrated. Stage 1, or early disease, 
includes constitutional flu-like symptoms.” 
During this period of dissemination, some pa- 
tients develop dermatologic findings not asso- 
ciated with previous tick bite. Conjunctivitis, 
the most common reported ocular complication 
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of Lyme disease,** may occur during Stage 1, 
thus involving the ophthalmologist in the early 
manifestations of the disease. 

IgM anti-B. burgdorferi antibody increase oc- 
curs during this early stage and is the first 
immunologic response, reaching a maximum 
by three to six weeks. However, a delayed IgM 
response to a specific B. burgdorferi antigen may 
occur several months to a year after infection.” 
IgG anti-B. burgdorferi antibody appears later, 
becoming the dominant delayed antibody re- 
sponse as IgM anti-B. burgdorferi antibody lev- 
els wane. Increasing titers of IgM anti-B. 
burgdorferi antibodies and cryoglobulins in the 
early disease appear to be prognostic harbin- 
gers of Stage 2 or Stage 3 disease. Subsequent- 
ly, patients with either Stage 2 or Stage 3 are 
uniformly positive for IgG anti-B. burgdorferi 
antibody.” Based on the reported increased 
IgM anti-B. burgdorferi antibody level, the case 
of bilateral diffuse choroiditis and exudative 
retinal detachment reported by Bialasiewicz 
and associates," apparently represents an ocu- 
lar manifestation of Stage 1 or early Stage 2 
disease. Other ocular manifestations, including 
iridocyclitis and retinal vasculitis, have been 
reported in these early stages. During the ensu- 
ing stage of dissemination when central nerv- 
ous system signs appear, decreased vision may 
lead to ophthalmologic consultation. Wu and 
associates’ described a patient with a markedly 
increased IgM anti-B. burgdorferi antibody titer, 
indicating an early stage of Lyme disease, with 
optic disk edema and macular edema. In view 
of the normal cerebral spinal fluid pressure, 
their patient appears to have had optic perineu- 
ritis and associated macular edema. A similar 
ocular manifestation with disk edema was re- 
ported by Reik and associates” in four of their 
five patients. 

A second cause of optic disk edema, 
pseudotumor cerebri associated with Lyme dis- 
ease, is illustrated by the case described by 
Jacobson and Frens, in this issue of THE AMERI- 
CAN JOURNAL OF OPHTHALMOLOGY. Additional 
cases have been reported by Raucher and asso- 
ciates” as well as one of the cases of Reik and 
associates.” 

Stage 2 Lyme disease involves cardiac and 
neurologic disease. While symptoms sugges- 
tive of meningeal irritation may occur at the 
beginning of the illness, with episodic attacks 
of excruciating headache and neck pain, about 
15% of patients develop more significant neu- 
rologic abnormalities as a manifestation of 
Stage 2 after several weeks to months of the 
disease. A common triad of symptoms consists 
of meningitis, radiculoneuropathy, and cranial 
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neuropathy, including Bell’s palsy or, less fre- 
quently, paresis of the third or sixth cranial 
nerves. The B. burgdorferi spirochete has been 
recovered from cerebral spinal fluid, as well as 
spirochetal forms from the vitreous,” during 
Stage 2 infection. Thus, the ophthalmologist is 
again involved in the diagnosis and treatment 
of Lyme disease victims at another stage of the 
disease. 

Cardiac involvement occurs early in Stage 2 
within several weeks of illness onset in about 
8% of patients.” Fluctuating degrees of atrio- 
ventricular block are most common but some 
patients have evidence of diffuse cardiac dis- 
ease including acute myopericarditis or, rarely, 
cardiomegaly. The symptoms are similar to 
those of acute rheumatic fever, although in 
Lyme disease heart block is more common and 
the cardiac valves are not affected.* The origin 
has been verified by recovering spirochetes 
from cardiac tissue during this stage." 

A patient with bilateral keratitis involving 
epithelial basement membrane, superficial and 
deep corneal stroma during delayed Stage 2 or 
early Stage 3 disease was described by Baum 
and associates.’ If substantiated by future ex- 
perience, this unusual form of keratitis may 
cause ophthalmologists to be suspicious of 
Lyme disease when prodromal disease is not 
apparent. 

The late manifestations of Lyme disease, 
Stage 3, are characterized by arthritis and 
chronic neurologic syndromes. Within a few 
weeks to two years after infection approximate- 
ly 60% of afflicted patients develop arthritis." 
When arthropathy develops early, the pattern 
is that of migratory pain in joints, tendons, 
bursae, muscle, or bone, often without joint 
effusion, and lasting a few hours to several 
days at a given location.” Definite arthritis with 
marked joint effusion does not begin for 
months after infestation with the Borrelia spiro- 
chete, afflicting large joints, particularly the 
knee. In about 10% of patients with Lyme 
arthritis, the involvement of large joints per- 
sists chronically with erosion of cartilage and 
bone.” 

Patients with Stage 3 late neurologic manifes- 
tations, including neuropsychiatric disease, fa- 
tigue syndromes, or focal central-nervous- 
system disease may complain of decreased 
vision or diplopia. While these same ocular 
symptoms may occur in the early disease stag- 
es, the symptoms have a longer duration in the 
chronic stage. Persistent neurologic disease 
with progressive deterioration as a tertiary 
manifestation of persistent spirochetal infec- 
tion of the central nervous system has been 
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postulated by Broderick, Sandok, and Mertz.” 
Their patient was asymptomatic, after classic 
acute Lyme disease, until developing signs of 
progressive focal encephalitis six years later, 
which responded to penicillin therapy without 
other identifiable infectious agents. Consider- 
able variation may thus occur in the clinical 
expression of Lyme disease, possibly even in 
ophthalmic expression. Furthermore, the de- 
velopment of severe and prolonged illness has 
been associated with genetic susceptibility 
manifest as an increased frequency of the B-cel] 
alloantigen DR2 as compared to patients with 
mild disease." 


Diagnosis of Lyme Disease 

The diagnosis of Lyme disease requires per- 
sistent clinical consideration. The sensitivities 
of the indirect immunofluorescent antibody 
and enzyme-linked immunosorbent assay 
(ELISA) are relatively low during Stage 1. Addi- 
tionally, a curtailment of antibody response 
may occur after early antibiotic treatment. "7 
By Stages 2 and 3 sensitivities greater than 95% 
have been reported,™!'* even approaching 
100%.” Of the two available serologic tests, the 
ELISA method is favored because of the higher 
levels of sensitivity and specificity.” Because 
previous reports of the serologic testing have 
been variable in the reported sensitivities with- 
out adequate standardization, the Centers for 
Disease Control advise against the use of sero- 
logic testing alone for routine disease reporting 
and emphasize the need for a reliable and 
practical case surveillance definition that com- 
bines clinical signs and serologic testing.” The 
diagnostic criteria for definite Lyme disease 
diagnosis from the Centers for Disease Control 
are summarized in the Table. 

Serologic testing is currently most beneficial 
in patients without a history of typical skin 
rash or who have neurologic, cardiac, joint, or 
ophthalmologic disorders.” Serial IgM anti-B. 
burgdorferi antibody levels, if increased, remain 
the best laboratory indicator of Lyme disease 
but may be equivocal at this stage. Increased 
serial IgM anti-B. burgdorferi antibody levels are 
reliable prognostic indicators, however, of im- 
pending staged progression. 


Treatment of Lyme Disease 

In early disease oral antibiotic therapy short- 
ens the duration of systemic symptoms and 
prevents development of delayed disease in 
most patients. A summary of treatment regi- 
mens for Lyme disease has recently been pub- 
lished.” Non-pregnant women, other adults, 
and children over 8 years of age require 250 mg 


TABLE 
DIAGNOSTIC CRITERIA FOR LYME DISEASE” 





AREA CRITERIA 
Endemic 1. Erythema migrans with exposure no more 


than 30 days prior to onset 
2. Involvement of = one organ system’ and a 
positive antibody test l 
Nonendemic 1. Erythema migrans with positive antibody 
test 
2. Erythema migrans with involvement of = 
two organ systems’ 





* Adapted from Duffy, J.7° 
"Musculoskeletal, neurologic, or cardiac. 


of oral tetracycline four times daily or 100 mg of 
doxycycline twice daily for ten days to three 
weeks. Penicillin V or amoxicillin in pediatric 
doses are also effective for children. Patients 
with mild neurologic manifestations (such as 
Bell’s palsy) respond to the same tetracycline or 
doxycycline regimen but treatment must be 
continued for up toa month. Severe neurologic 
or cardiac disease requires intravenous penicil- 
lin G, 20 million units daily for ten to 14 days. 
Ceftriaxone is prescribed in nonresponsive 
cases, but only with variable success in Stage 3 
neurologic disease. Penicillin G, given intrave- 
nously for two to three weeks, has been effec- 
tive for Lyme arthritis although the response 
may be delayed for weeks or months.” 

All stages of Lyme disease have been found 
to respond to antibiotic treatment. The deter- 
mination of the best regimen for various stages 
and organ expression awaits controlled trials.” 

Recent surveillance studies have demonstrat- 
ed that Lyme disease is spreading among indi- 
viduals within endemic areas as well as to other 
geographic areas. In Connecticut, where para- 
sitism of ticks by the spirochete B. burgdorferi is 
approximately 60%,'° the incidence of Lyme 
disease for all Connecticut residents in 1985 
was 22/100,000 while town-specific incidences 
ranged from zero to 1,156/100,000.% Compared 
to statistics published in a 1977 report, this is 
an increase of 163% in Lyme disease in the 
eight towns reporting cases. It was also appar- 
ent the disease has now spread inland from the 
coastal areas. The organism has now been iso- 
lated in most of the continental United States. 
Thus, ophthalmologists must maintain a con- 
stant level of clinical awareness with patients 
who have unusual forms of conjunctivitis, ker- 
atitis, iridocyclitis, retinal vasculitis, or disk 
edema and who have been within endemic 
areas. Fortunately, response to therapy is usual 
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and satisfactory when the disease is discovered 
in the early stages. 
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LETTERS TO THE JOURNAL 





Pseudotumor Cerebri Syndrome tis, ischemic optic neuropathy, and ocular 


. . : motor nerve palsies. Some authors have as- 
Associated With Lyme Disease sumed a cause and effect relationship between 


Daniel M. Jacobson, M.D., Lyme disease and ophthalmic disorders on the 
and David B. Frens, M.D. basis of a positive Lyme titer only. Such cases 
Departments of Neurology and Ophthalmology ey ee ee eee eae 
(D.M.J.) and Department of Neurology (Pediatric the prevalence of asymptomatic seropositivity 
Neurology) (D.B.F.), Marshfield Clinic. is undefined in many regions. The following 


iui Daniel M. Jaco T E case illustrates another neuro-ophthalmic man- 
nquirtes to anie . jacovson, euro- ; : . PREE er . +s 
Ophthalmology Unit (4F), Marshfield Clinic, 1000 N. ifestation iat pings wi characteristic 
Oak Ave., Marshfield, WI 54449. clinical features of Lyme disease. 


Neuro-ophthalmic complications of Lyme 


i , See also p. 77. 
disease are being recognized with greater fre- 


quency as experience with this disorder in- An 8-year-old girl from central Wisconsin 
creases. Reported associations include uveitis, was bitten by a tick in July 1987. In late August 
chorioretinitis, interstitial keratitis, optic neuri- she developed fever, headaches, lethargy, and 





Fig. 1 Jacobson and Frens). Swollen optic disk of the right eye (left) and left eye (right) at the time of 
diagnosis. 
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Fig. 2 (Jacobson and Frens). Initial visual field 
showing bilateral blind spot enlargement and 
inferonasal defects. | 


intermittent diplopia. A red rash with a sur- 
rounding ring was noted on the child’s thigh. 
Results of a Lyme titer obtained on Sept. 3 were 
normal. She was treated with oral penicillin for 
ten days. All symptoms resolved within a few 
days of therapy. 

On Oct. 12, she developed myalgias, head- 
aches, red eyes, photophobia, neck pain, and 
diplopia. Results of another Lyme titer were 
normal. All symptoms resolved during the next 
week except the diplopia. 

When examined on Oct. 21, results of the 
patient’s general medical and neurologic exam- 
inations were normal. Visual acuity was 20/20 
in each eye. Color vision, pupil reactions, and 
anterior segments were all normal. Bilateral 
optic disk edema was noted (Fig. 1). Visual 
fields showed bilateral blind spot enlargement 
and inferonasal loss (Fig. 2). She had full 
ductions with 18 prism diopters of esotropia in 
forward gaze that decreased to 14 prism diop- 
ters in right and left gaze. 

Results of computed tomography of the head 
were normal. Results of routine laboratory 
studies and viral studies were normal. Lyme 
titer was 1:512 (normal, >1:256). Cerebrospinal 
fluid analysis showed an opening pressure 
greater than 360 mm Hg, 97 white blood cells/ 
ml? (69% lymphocytes, 30% monocytes), a pro- 
tein level of 28 mg/dl, and negative microbio- 
logic studies. 

She was treated with a 14-day course of 
intravenous ceftriaxone. When seen in follow- 
up on Dec. 12, she had no symptoms. Her 
visual acuity was 20/20 in each eye and she 
showed complete resolution of the papilledema 
and the previously noted visual field abnormal- 
ities. Ocular motility was normal. 

As demonstrated by this case, Lyme disease 


should be considered in the differential diagno- 
sis of pseudotumor cerebri syndrome in en- 
demic areas; Lyme titers may be normal early in 
the course of illness, or may be suppressed by 
antibiotic therapy, so that serial determinations 
should be performed in suspected cases; and 
central nervous system and neuro-ophthalmic 
manifestations are protean and may spontane- 
ously undergo exacerbation and remission. 

Bilateral optic disk edema associated with 
Lyme disease could result from either papille- 
dema or optic perineuritis. Our case and those 
reported by Raucher and colleagues! exemplify 
the former mechanism. Although not recog- 
nized as such, optic perineuritis was probably 
the cause of optic disk edema observed in the 
patients described by Wu and associates” and 
Reik and associates? who had normal cerebro- 
spinal fluid pressure and meningitis. 
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Several recent articles have reported that 
brainstem anesthesia with respiratory depres- 
sion, seizures, or ipsilateral (or contralateral) 
cranial nerve deficits can occur as a rare compli- 
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Figure (Smiddy, Michels, and Kumar). Left, Magnetic resonance image of eye with retinal detachment rotated 
superonasally. The retrobulbar segment of the optic nerve is taut and displaced laterally. This patient had 
undergone a previous scleral buckling operation, and the broad, hard silicone explant is visible (arrows). Right, 
The same eye in primary position. The retrobulbar segment of the optic nerve is loosely coiled and located more 


nasally. 


cation of retrobulbar anesthetic injection.'” 
This is presumed to be caused by injection of 
the anesthetic agent beneath the dura of the 
optic nerve, thus introducing the drug within 
the subarachnoid space surrounding the brain- 
stem.’ Recent anatomic studies’ and clinical 
series? have suggested that the optic nerve is 
displaced temporally when the eye is rotated 
superonasally and that this may increase the 
risk of damage by a retrobulbar needle intro- 
duced inferotemporally. 

We performed magnetic resonance imaging 
on three patients with retinal detachments to 
assess the position of the retrobulbar portion of 
the optic nerve. When the eye was rotated 
superonasally, the retrobulbar segment of the 
optic nerve was taut and displaced laterally 
(Figure). In primary position, the retrobulbar 
segment was more medial and coiled ina loose, 
redundant configuration. Because the eye ro- 
tates about an axis of Fick, the position of the 
most posterior portion of the globe relative to 
the adjacent orbital tissues was not substantial- 
ly different in either position of gaze. There- 
fore, the risk of needle damage to the globe did 
not seem to be altered by changing the position 
of gaze. 


These findings have caused us to alter our 
technique for retrobulbar anesthetic injection. 
The injection is given in the inferotemporal 
quadrant with the eye in primary position rath- 
er than directed superonasally. 


References 


1. Javitt, J]. C., Addiego, R., Friedberg, H. L., 
Libonati, M. M., and Leahy, J. J: Brain stem anes- 
thesia after retrobulbar block. Ophthalmology 
94:718, 1987. 

2. Lichter, P. R.: Avoiding complications from 
local anesthesia. Ophthalmology 95:565, 1988. 

3. Morgan, C. M., Schatz, H., Vine, A. K., Can- 
tril, H. L., Davidorf, F. H., Gitter, K. A., and 
Rudich, R.: Ocular complications associated with 
retrobulbar injections. Ophthalmology 95:660, 1988. 

4. Unsold, R., Stanley, J. A., and DeGroot, J.: The 
CT-topography of retrobulbar anesthesia. Anatomic- 
clinical correlation of complications and suggestion 
of a modified technique. Graefes Arch. Klin. Exp. 
Ophthalmol. 217:125, 1981. 


























84 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1989 





Discordance of Accommodative 
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As early as the 19th century, Donders! em- 
phasized hyperopia as the most important fac- 
tor in the origin of accommodative esotropia. 
Conversely, Worth believed that an inherited 
defect in the fusional facility was the essential 
cause of strabismus.' Today, most investigators 
agree that hyperopia appears to have an impor- 
tant influence on the development of accommo- 
dative esotropia.’ We studied two sets of mono- 
zygotic twins and the findings strongly support 
the notion that the degree of hyperopia and 
anisometropia influences the ocular alignment 
of individuals predisposed to developing ac- 
commodative esotropia. 

One member of each of two sets of monozy- 
gotic female twins reared together had accom- 
modative esotropia. No child weighed less than 
1,800 g at birth or had a gestational age of less 
than 36 weeks. There were no complications at 
delivery in either pair. In each case, the mem- 
ber who developed esotropia was delivered 
first and weighed the most. Placental patholog- 
ic studies showed diamnictic, monochorionic 





twin placentas in both cases. Both sets of twins 
fulfilled the Nichols and Bildro criteria for 
monozygosity, which has been independently 
determined to be 90% reliable.’ No evidence of 
lateral rectus muscle palsy or strabismus syn- 
drome was observed in any child. 

The first set of twins was examined at age 2 
years 5 months, 45 days after the first episode 
of esotropia in twin A (Figure). Twin A mani- 
fested a constant 30-diopter comitant left eso- 
tropia at both distance and near fixation. Twin 
B was orthophoric. Cycloplegic refraction in 
twin A was +3.00 +0.50 x 90 in the right eye 
and +4.00 sphere in the left eye. Twin B was 
+2.00 sphere in the right eye and +2.50 sphere 
in the left eye. The second pair of twins was 
first examined at age 3 years 5 months, two 
days after the onset of esotropia in twin A. 
Twin A manifested a constant 40-diopter right 
esotropia at both distant and near fixation. 
Twin B was orthophoric. Cycloplegic refraction 
in twin A was +4.50 sphere in the right eye and 
+3.50 sphere in the left eye. Twin B was +4.00 
sphere in the right eye and +3.00 in the left 
eye. With full cycloplegic correction, orthopho- 
ria was restored in both esotropic children. 
Spectacle correction was not given to either 
orthophoric child and, after 12 months of 
follow-up, neither has developed an esotropia. 

Previous twin studies have supported both 
dominant and recessive inheritance in comitant 
strabismus.'*° Today, the most widely accepted 
mode of transmission is multifactorial with a 
threshold effect. In monozygotic twins reared 
together one might expect simultaneous onset 








Figure (Bucci, Catalano, and Simon). Left, Photographic record of twin set 1 demonstrating esotropia in one 


member. Right, Orthophoria restored in esotropic twin with spectacle correction. 
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of strabismus. The only unequal variable in 
each of our twin pairs, to our knowledge, was 
the degree of hyperopia. The finding that the 
more hyperopic eye in the more hyperopic twin 
pair manifested the strabismus is apparent evi- 
dence that hyperopia is a substantive factor 
contributing to the multifactorial mode of in- 
heritance. It could be easily argued that the 
greater hyperopia in the strabismic twins ad- 
vanced these predisposed children beyond the 
threshold required to express this particular 
defect, 
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Plastic surgeons, dermatologists, and others 
have developed techniques using injectable 
substances, such as autologous fat, to correct a 
variety of body defects. We recently observed 
an unusual case of visual loss after the facial 
injection of autologous fat. 


A 44-year-old woman underwent autologous 
fat injection into the forehead to remove facial 
wrinkles. The procedure was performed by a 
plastic surgeon at another institution. Several 
milliliters of abdominal fat were removed with 
a needle attached to a syringe and immediately 
injected into the glabellar area. The patient 
returned to the surgeon nine days later, and 
because of remaining wrinkles, the process was 
repeated. The patient immediately complained 
of severe right hemicranial pain and total loss 
of vision in the right eye. 

The patient was seen at our institution four 
days after her visual loss. Best-corrected 
Snellen visual acuity was R.E.: no light percep- 
tion and L.E.: 20/25. The right upper eyelid was 
mildly blepharoptotic, and the right globe 
showed 2 mm of proptosis. The right pupil was © 
nonreactive to direct light and a relative affer- 
ent pupillary defect was present. Biomicrosco- 
py showed mild diffuse injection of the right 
conjunctiva and a small inferonasal subcon- 
junctival hemorrhage on the right. Intraocular 
pressure by applanation tonometry was normal 
in both eyes. Ophthalmoscopy of the right eye 
demonstrated a pale, swollen optic disk. Many 
branches of the right retinal arterioles were 
segmentally occluded with opaque yellow ma- 
terial (Fig. 1), and the posterior pole was pale 
yellow. No cherry-red spot was present. The 
left fundus was normal. A fluorescein angio- 
gram showed no filling of the retinal arterioles 
of the right eye and only minimal splotchy 
filling of the right choroid. There was no meas- 
urable response to a flash electroretinogram in 
the right eye. 

On examination 2v2 months later, visual acu- 
ity remained no light perception in the right 
eye and the mild proptosis and conjunctival 
injection had completely resolved. The optic 
nerve remained pale, the retinal arterioles still 
contained some emboli, and the posterior pole 
demonstrated a few scattered retinal hemor- 
rhages and mottling of the retinal pigment 
epithelium. The peripheral fundus of the right 
eye also demonstrated segmental retinal pig- 
ment epithelial mottling in wedge-like configu- 
rations (Fig. 2). 

The findings in this case are consistent with 
multiple fat embolic occlusions of distal 
branches of the ophthalmic artery. Emboli 
within the retinal arterioles were directly ob- 
served. The pale, swollen optic disk initially 
seen indicates that emboli were occluding ves- 
sels supplying the optic nerve. The proptosis, 
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Fig. 1 (Dreizen and Framm). Fat emboli occluding superotemporal (left) and macular (right) retinal arterioles. 


blepharoptosis, and conjunctival injection sug- 
gest that distal branches of the ophthalmic 
artery supplying the orbit became occluded, 
leading to orbital inflammation. Finally, the 
absence of a cherry-red spot, the patchy choroi- 
dal filling as demonstrated by fluorescein angi- 
ography, the flat electroretinogram, and the 
ultimate wedge-like retinal pigment epithelial 
disturbances all provide evidence that flow to 
the choroid via the short posterior ciliary arter- 
ies was compromised. 





Fig. 2 (Dreizen and Framm). Peripheral wedge- 
shaped area of retinal pigment epithelial mottling. 


We postulate that the autologous fat was 
inadvertently injected into a distal forehead 
branch of the ophthalmic artery, such as the 
supratrochlear artery. Under pressure exerted 
by the syringe, the fat traveled retrograde at 
least to the main trunk of the ophthalmic ar- 
tery. Once the pressure from the syringe ceas- 
ed, the fat reversed direction and was pro- 
pelled anterograde by the patient’s blood 
pressure, breaking up and occluding the small 
distal branches of the ophthalmic artery. 

Sudden visual loss after periocular, nasal, 
and other facial injections of corticosteroids, 
anesthetic agents, and collagen has been well 
documented.'’ Vascular occlusion or spasm of 
the retinal or choroidal vasculature was 
thought to be the cause of visual loss in all of 
these cases. As in our case, the foreign material 
was postulated to have been injected into a 
distal branch of the ophthalmic artery, through 
which the retinal and choroidal circulation 
could be reached. Surgeons who administer 
injections of autologous fat into areas supplied 
by distal branches of the ophthalmic artery 
should be aware of the potential complication 
of visual loss. 
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In November 1987, metastatic small cell carci- 
noma of the lung was diagnosed in a 70-year- 
old man. Treatment included cisplatin, dox- 
orubicin, cyclophosphamide, etoposide, and 
gamma-interferon. His first course was compli- 
cated by Streptococcus pneumoniae sepsis cul- 
tured from a symptomatic throat infection 
while he was neutropenic. 

He was readmitted ten days after completion 
of his second course of chemotherapy with 
neutropenia (white blood cell count of 300) and 
a three-day history of redness, moderate drain- 
age, and mild discomfort in the left eye. The 
patient was unaware of any visual disturbanc- 
es. He became febrile (103 F) and had tachy- 
pnea and rigors the day before admission. On 
physical examination, there were no symptoms 
or signs of a focal infection elswhere. 

Previously, the patient was last seen and 
treated in our eye clinic for bilateral aphakia 
and recurrent retinal detachments in 1981. His 
visual acuity at that time was R.E.: hand mo- 
tions and L.E.: 20/100. During his current ad- 
mission he denied seeing light in the right eye; 


visual acuity in the left eye remained 20/100. 
His symptomatic left eye had mild conjunctival 
injection, scant drainage, and no signs of intra- 
ocular inflammation. No intraocular inflamma- 
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Figure (Wolf and associates). Agarose gel electro- 
phoresis of digested and undigested plasmid DNA 
from blood (B) and conjunctival (E) isolates of Staphy- 
lococcus aureus. Lane 1 (o), reference undigested 
plasmid DNA (New England Nuclear, Boston, Mass) 
and Lane 2 (A), reference lambda phage DNA (Hind 
MI Digested) are standard molecular weight markers; 
Lanes 3 and 4 (Group 1), undigested plasmid DNA 
from blood and conjunctival isolates; Lanes 5 and 6 
(Group 2), plasmid DNA digested with Eco RI; Lanes 
7 and 8 (Group 3), plasmid DNA digested with Hind 
HI. In each case the patterns observed with the blood 
and conjunctival isolates were identical. 
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tion was seen in association with the scleral 
buckles. Intraocular pressure was R.E.: 36 mm 
Hg and L.E.: 14 mm Hg. Indirect ophthalmos- 
copy with a dilated pupil did not show any 
acute inflammatory or infectious changes with- 
in the eye. 

Cultures of the left conjunctiva and blood 
both grew Staphylococcus aureus, whereas urine, 
throat, sputum, and stool cultures produced no 
growth. The conjunctival and blood isolates 
were identical with respect to biochemical pro- 
file and antibiotic susceptibility pattern. 

Further proof that the two isolates were iden- 
tical was obtained by restriction endonuclease 
analysis of plasmid DNA (Figure).' These 
findings indicated that the two isolates origi- 
nated from a single clone. Since ocular infec- 
tion preceded the onset of systemic complaints, 
it is probable that the ocular infection was the 
source of the patient’s bacteremia. 

Based on results of the cultures and sensitivi- 
ties, a six-week course of systemic nafcillin and 
topical tobramycin was started. The systemic 
signs of sepsis and the ocular signs and symp- 
toms responded, as did his white blood cell 
count during the first three days of therapy. 
The patient was discharged after six weeks and 
has subsequently received three further cours- 
es of chemotherapy. 

In the present case, the sequence of clinical 
events coupled with the finding that the con- 
junctival and blood culture isolates of S. aureus 
were identical by plasmid DNA restriction frag- 
ment analysis provides convincing evidence 
that the bloodstream infection was secondary 
to staphylococcal conjunctivitis. Although 
Pseudomonas aeruginosa vasculitis and bactere- 
mia have been produced in neutropenic rabbits 
via conjunctival sac instillation of organisms, 
bacteremia could not be produced by Escherich- 
ia coli, Klebsiella pneumonia, or non-deruginosa 
Pseudomonas.* Burns and Rhodes?’ documented 
fatal Pseudomonas sepsis in premature infants 
following conjunctivitis; however, similar se- 
quelae have not been conclusively documented 
in adults. It is possible that neutropenia may 
limit conjunctival signs of inflammation. It is 
also possible that in a severely systemically 
ill patient a mild conjunctivitis may not be 
detected. 
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Iridoschisis, which most commonly occurs in 
the elderly, has a sectoral distribution with an 
unexplained predilection for the inferior por- 
tion of the iris. Case reports and series have 
described associated ocular conditions that can 
be grouped into the broad categories of trauma, 
congenital anomalies, and conditions associat- 





Fig. 1 (Pearson and associates). Profile of patient 
demonstrating saddle nose deformity. 
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ed with aging.’ We encountered a case in which 
iridoschisis was associated with interstitial ker- 
atitis secondary to congenital syphilis. 

An 89-year-old woman was examined for 
complaints of a gradual decrease in vision over 
the previous several months. Her medical his- 
tory was remarkable for a bilateral sensori- 
neural hearing loss requiring the use of hearing 
aids since the age of 25 years, extraction of all 
teeth at age 25 years because of Hutchinson’s 
teeth, and a saddle nose deformity secondary 
to syphilitic rhinitis (Fig. 1). 

Visual acuity was R.E.: 20/400 and L.E.: 
20/200. Dense nuclear sclerotic cataracts were 
believed to be the principal cause of her de- 
creased vision. Intraocular pressure was R.E.: 8 
mm Hg and L.E.: 5 mm Hg. The pupils were 3.5 
mm bilaterally and slightly irregular in shape; 
there was no relative afferent defect. Slit-lamp 
examination demonstrated ghost vessels and 
corneal opacities characteristic of interstitial 
keratitis in both eyes. There was iridoschisis 
bilaterally in the inferior quadrants of each iris 
and a portion of the iris stroma was in contact 
with the corneal endothelium in the left eye 
(Fig. 2). Atrophy of the retinal pigment epithe- 
lium was evident on ophthalmoscopy in both 
eyes. Gonioscopy showed the angles to be open 
to the scleral spur for at least seven clock hours 
superiorly. The inferior angles were difficult to 
assess. 

Iridoschisis was first reported in 1922 by 
Schmitt? who described a case of “separation of 
the anterior layer of the iris.” Lowenstein, 
Forster, and Sledge? applied the term 
iridoschisis to describe this focal cleavage of 
the mesodermal iris stroma at the anterior and 
posterior layer interface. In this condition, the 
anterior iris layer separates from the deeper 
muscular layer and bulges forward into the 
anterior chamber. The strands of the anterior 
layer eventually break, the ends remaining at- 
tached to the root of the iris or to the iris 
sphincter, and the loose ends float freely in the 
anterior chamber. There is no iris hole forma- 
tion. The pupil has normal centering and reacts 
normally. Many processes common in the eld- 
erly have been described in association with 
iridoschisis including arcus cornealis, iridocy- 
clitis, and cataracts. Glaucoma occurs in about 
50% of cases. Corneal changes are also com- 
mon. These include corneal edema, endothelial 
dysfunction, endothelial rarefaction, and focal 
endothelial defects overlying the area of irido- 
schisis. 

In a previous report of iridoschisis associated 
with congenital syphilis,* the cornea was de- 





Fig. 2 (Pearson and associates). Photograph dem- 
onstrating interstitial keratitis superiorly (open 
arrow) and iridoschisis inferiorly {closed arrow). 


scribed as clear and there was no evidence of 
interstitial keratitis. In a second report,’ the 
history and results of examination were consis- 
tent with syphilitic interstitial keratitis. Our 
patient has the stigmata of congenital syphilis, 
including Hutchinson’s teeth, sensorineural 
hearing loss, a saddle nose deformity, and 
interstitial keratitis. 

Iridoschisis is a rare condition, with approxi- 
mately 100 reports in the literature. Because 
syphilitic interstitial keratitis is also relatively 
uncommon, we believe that the occurrence of 
iridoschisis with congenital syphilis may be 
more than random association. The presence of 
iridoschisis should not only alert the physician 
to the likelihood of glaucoma, but should also 
warrant investigation for possible congenital 
syphilis. 
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We studied a patient with ocular myasthenia 
gravis, autoimmune hemolytic anemia, and 
Hashimoto's thyroiditis. This case suggests 
that these disorders may be related. 

A 62-year-old Japanese woman was referred 
to our clinic with a one-month history of bilat- 
eral blepharoptosis. She had a history of auto- 
immune hemolytic anemia, and had been treat- 
ed with 5 mg of prednisolone per day for three 
years. On examination, mild anemia and bilat- 
eral minimal diffuse thyroid enlargement with 
a hard surface were noted. Results of neurolog- 
ic examination were normal. Marked bilateral 
blepharoptosis without ophthalmoplegia was 
present. The pupils were isocoric and reactive. 
Results of motor examination of all extremities 
were normal. A single dose of 2 mg of edro- 
phonium chloride administered intravenously 
immediately reversed the blepharoptosis. Re- 
sults of laboratory examinations included nor- 
mal electrolyte levels and liver function tests, 
and the total bilirubin level was 2.0 mg/dl 
(indirect bilirubin was 1.9 mg/dl). Results of 
complete blood cell counts were as follows: 
white blood cell count, 3,100/mm’; red blood 
cell count, 3.26 x 10°/mm*; hemoglobin, 10.1 
g/dl; and platelet count, 1.19 x 10'/mm’. The 
antibody tests demonstrated a microsomal anti- 
body of 1:1,600 and a thyroglobulin antibody of 
1:1,600. The thyroid stimulating hormone level 
was 32 pM/mi (normal, <10 ~M/ml). The Ty, Ts, 
and free T, values were 7.4 g/dl (normal, 5.0 to 
13.0 pg/dl), 100 ng/ (normal, 70 to 190 mg/l), 


and 0.7 ng/dl (normal, 1.1 to 2.0 ng/dl), respec- 
tively. Results of both the direct and indirect 
Coomb’s tests were positive. The measurement 
of anti-acetylcholine receptor antibody titer in 
the blood was 0.02 pmol/ml (normal, <0.5 
pmol/ml). On electromyography, typical wan- 
ing waves were noted in the orbicularis oculi. 
Results of computed tomography of the brain 
were normal. No detectable thymoma was ob- 
served in the overall body computed tomo- 
graphic scan. 

A diagnosis of ocular myasthenia gravis was 
made on the basis of the ocular signs, positive 
edrophonium chloride test, and electromyo- 
graphic findings, although the anti- 
acetylcholine receptor titer was not increased. 
Diagnosis of autoimmune hemolytic anemia 
was based on mild anemia, increased level of 
indirect bilirubin, and positive direct and indi- 
rect Coomb’s tests. Physical examination 
showed minimal diffuse thyroid enlargement 
with a hard surface. Laboratory studies showed 
normal values of T; and Ty, an increased level of 
thyroid stimulating hormone, and decreased 
free T,. Positive thyroglobulin and microsomal 
thyroid antibodies were present. These 
findings were compatible with a diagnosis of 
Hashimoto's thyroiditis, although no biopsy of 
the thyroid gland was performed. 

It is well known that myasthenia gravis is 
found in association with other autoimmune 
diseases, and four cases of myasthenia gravis 
associated with autoimmune hemolytic anemia 
have been reported.’ A combined occurrence 
of myasthenia gravis and Hashimoto's 
thyroidits is rare.” Moreover, myasthenia gra- 
vis, autoimmune hemolytic anemia, and 
Hashimoto's thyroiditis occurring together is 
an unusual constellation of autoimmune disor- 
ders. Since myasthenia gravis is associated 
with many autoimmune diseases, we suggest 
that full antibody testing be performed on a 
patient with this disease. 
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Nasolacrimal Drainage System 
Obstruction After Orbital 
Decompression 


EDITOR: 

In the article ““Nasolacrimal drainage sys- 
tem obstruction after orbital decompression” 
by Stuart R. Seiff and Norman Shorr (Am. J. 
Ophthalmol. 106:204, August 1988), the au- 
thors identified a significant complication of 
orbital decompression surgery, namely, naso- 
lacrimal duct obstruction and epiphora. In 
their series, all of their patients who devel- 
oped this complication underwent transantral 
decompressions with nasoantral windows. 
They speculated that the obstructions may 
have been the result of progressive cicatricial 
scarring of the distal nasolacrimal duct. 

I perform orbital decompression surgery 
through a transconjunctival approach, rou- 
tinely creating a nasoantral window and plac- 
ing a Foley catheter in the sinus for drainage. 
After removing the orbital floor and medial 
wall, but before making the nasoantral win- 
dow, I insert a No. 00 Bowman probe from 
the upper punctum through the nasolacrimal 
duct. I can then inspect the lacrimal sac for 


inadvertent tears and detect any irregularities 
in the nasolacrimal duct with the probe. Last- 
ly, I create the nasoantral window with a 
hemostat, leaving the probe in place so that 
the nasolacrimal duct and Hasner’s valve can 
be avoided. 

I have probed the lacrimal drainage system 
on the last seven orbital decompressions that 
I have performed. One patient had a small 
tear in the lacrimal sac that was repaired with 
a single interrupted 6-0 Vicryl suture and sili- 
cone intubation. There has been no epiphora 
in this patient in 12 months of follow-up. In 
none of the other six cases was nasolacrimal 
duct obstruction noted at the time of surgery, 
and none of these patients have complained 
of epiphora during the follow-up period of 
four to 18 months. 

This simple additional step should be per- 
formed with each orbital decompression, re- 
gardless of the approach, to identify treatable 
damage to the lacrimal drainage system im- 
mediately. 











MICHAEL E. MIGLIORI M.D. 
Providence, Rhode Island 


Reply 





EDITOR: 
We applaud Dr. Migliori’s efforts to avoid 
nasolacrimal drainage system obstruction 
after orbital decompression. We believe a sur- 
geon should take whatever steps are consid- 
ered necessary to preserve the integrity of the 
lacrimal drainage system in such procedures. 
Dr. Migliori’s experience of a lacerated lacri- 
mal sac is further evidence of the high inci- 
dence of this problem. We were interested to 
note that the lesion was high in the system 
(sac) and occurred during a transconjunctival 
decompression. This is not where we antici- 
pated lesions via the transantral approach, as 
it is anteriorly removed from the surgical site. 
Placing a probe in the lacrimal outflow sys- 
tem may allow early identification of a viola- 
tion of its integrity and permit its repair. 
However, we would optimally like to avoid 
such an acute disruption of the system and 
lesions which might lead to late cicatricial ob- 
struction, as well. We believe this can best be 
accomplished through meticulous surgical de- 
compression and identification of anatomic 
structures in the operative field. This ap- 
proach seems to have been helpful in pre- 
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venting lacrimal drainage system injuries dur- 
ing the past two years, but it is still too early 
to tell. 
STUART R. SEIFF, M.D. 
San Francisco, California 
NORMAN SHORR, M.D. 
Los Angeles, California 


EDITOR: 
In the article ‘“Nasolacrimal drainage sys- 
tem obstruction after orbital decompression” 


by Stewart R. Seiff and Norman Shorr (Am. J. 


Ophthalmol. 106:204, August 1988), an im- 
pressive series of 123 cases of orbital decom- 
pression were reviewed. In 90 cases of trans- 
antral ethmoidal orbital decompression, 14 
(16%) resulted in epiphora. A high percentage 
of these patients were cured with the use of a 
dacryocystorhinostomy. 

I have been performing orbital decompres- 
sion surgery for thyroid orbitopathy for many 
years using the infra-eyelid approach and 
have not found it necessary to do this opera- 
tion in conjunction with a Caldwell-Luc pro- 
cedure. Most of the decompressions are medi- 
al and floor decompressions. It has been my 
experience that this approach to the posterior 
orbital apex has been an excellent one with 
good visualization. Only in one case during 
the procedure was the nasal lacrimal duct it- 
self penetrated; however, it was repaired at 
the time and there was mild epiphora. In all 
of my cases there was no nasal lacrimal duct 
obstruction after medial and inferior orbital 
decompression using the infra-eyelid ap- 
proach. 

I therefore congratulate the authors for 
bringing to our attention the complication of 
nasal lacrimal drainage obstruction after orbit- 
al decompression, but suggest strongly that 
the infra-eyelid approach or inferior cul-de- 
sac should be recommended, since I believe it 
affords the best visualization with the fewest 
complications. 

ALBERT HORNBLASS, M.D. 
New York, New York 


Reply 


EDITOR: 

We thank Dr. Hornblass for his comments. 
Our study certainly supports the premise that 
such obstruction is more common via the 
transantral approach than the transconjuncti- 
val route. However, this should not be inter- 
preted to mean that the transantral approach 
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is any less appropriate or useful. In our 
study, we suggested that the obstructing le- 
sion is most likely related to placement of the 
nasoantral window, rather than the decom- 
pression itself. Careful avoidance of the naso- 
lacrimal drainage system while creating the 
window, or eliminating the window entirely, 
is likely to minimize this problem in the fu- 
ture. We firmly believe that the transantral 
approach is preferred for cases of significant 
compressive optic neuropathy as it offers bet- 
ter visualization of the orbital apex than does 
a transeyelid approach. Additionally, the 
transantral approach is technically simpler in 
our hands in cases of severe proptosis. 

Dr. Hornblass states that he has recognized 
damage to the lacrimal drainage system dur- 
ing a transeyelid procedure. This points out 
that the lacrimal drainage system is in jeopar- 
dy during any type of orbital decompression 
and that such lesions are not uncommon. Dif- 
ferent surgeons may find a given technique 
more suitable for them in a particular case. 
However, whatever approach is chosen, great 
care must be taken to avoid the nasolacrimal 
drainage system during orbital decompression 
and in placing any associated nasoantral win- 
dow. 

STUART R. SEIFF, M.D. 
San Francisco, California 
NORMAN SHORR, M.D. 
Los Angeles, California 








The Effect of Suture Removal on 
Postkeratoplasty Astigmatism 


EDITOR: 

I enjoyed the article “The effects of suture 
removal on postkeratoplasty astigmatism” by 
Perry S. Binder (Am. J. Ophthalmol. 105:637, 
June 1988). I, too, practice the technique of 
removing the sutures one at a time in the 
meridian of steepest astigmatism, which can 
have a gratifying effect on visual acuity in the 
postoperative period. Many times, the reduc- 
tion allows fitting with a contact lens while 
some sutures are still in place. 

The question is, does the selective removal 
of the sutures affect the eventual outcome of 
the amount of astigmatism after all sutures 
have been removed or have biodegraded? I do 
not think that Dr. Binder’s study has an- 
swered this question. In order to do so, he 
would have to compare a group of eyes un- 
dergoing selective suture removal to a group 
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of similar eyes undergoing removal of all su- 
tures at one time. 

Dr. Binder reports an average residual 
astigmatism of 3.5 diopters (range, 0 to 10.00 
diopters), and he cites the results of other 
authors who report postoperative astigmatism 
of 3.5 to 5.2 diopters. I have just reported on 
72 eyes that underwent penetrating kerato- 
plasty for keratoconus.' The mean postopera- 
tive astigmatism was 3.66 diopters (range, 
0.50 to 10.00 diopters) when all sutures were 
removed between three and four months 
postoperatively. 

I believe that selective suture removal after 
penetrating keratoplasty can give more rapid 
visual rehabilitation of the patient, but I ques- 
tion whether it affects the final outcome of 
the postoperative astigmatism after all sutures 
have been removed. 

Iam happy to see that Dr. Binder is report- 
ing his results after all sutures have been re- 
moved and with significant postoperative 
follow-up, a procedure which I have advocat- 
ed for a number of years. Evaluation of the 
astigmatism while the sutures are still in 
place is worthless. 

LOUIS J. GIRARD, M.D. 
Houston, Texas 
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Reply 


EDITOR: 

Dr. Girard is correct that my study did not 
answer the question “Does the selective re- 
moval of sutures affect the eventual outcome 
of the amount of astigmatism after all sutures 
are removed?” In order to answer that ques- 
tion, I would have to perform a prospective, 
randomized study of patients with single or 
double continuous sutures compared with pa- 
tients randomly receiving the selective suture 
removal technique. 

My previous studies’? demonstrated that 
the selective suture removal could reduce 
postkeratoplasty astigmatism while the con- 
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tinuous 16-~m suture and other interrupted 
10-0 monofilament nylon sutures were in 
place. The currect study demonstrated that 
once all sutures are removed, the final astig- 
matism can be acceptable. In this particular 
study, the mean astigmatism for 188 eyes was 
considerably lower than that reported by 
other authors. Although Dr. Girard reports a 
similar amount of astigmatism for 72 eyes 
with keratoconus, I also mentioned that an 
analysis of one individual group, such as pa- 
tients with keratoconus, could spuriously 
suggest better results. Indeed, the 66 eyes 
with keratoconus in my study had a mean 
astigmatism much lower than the entire group 
mean. 

As stated in my article, one of the theories 
behind the selective removal of sutures is that 
once a configuration is achieved, the cornea is 
allowed to remain in that configuration while 
wound healing takes place; once sutures are 
removed, that same amount of astigmatism 
will be maintained. I was unable to prove this 
point in the current series of patients because 
some eyes had a reduction in astigmatism 
after suture removal, whereas others had an 
increase or no change. Ideally, there should 
be no change in the astigmatism after suture 
removal. 

Dr. Girard and I both agree that it would be 
desirable to eliminate postkeratoplasty astig- 
matism. Suture removal techniques can only 
partially modify the errors we create through 
trephination and by abnormalities in wound 
healing that occur postoperatively. 

PERRY S. BINDER, M.D. 
La Jolla, California 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Ophthalmic Photography. By J. Michael Coppin- 
ger, Mark Maio, and Kirby Miller. Thorofare, New 
Jersey, Slack Inc., 1988. Softcover, 134 pages, 
index, illustrated. $35 


Reviewed by Csaba L. MARTONYI 
Ann Arbor, Michigan 


Written as one of 12 ina series on ophthalmic 
technical skills, this is also a complete, stand- 
alone text on ophthalmic photography. It be- 
gins beautifully with an introduction to the 
basic principles of light as the fundamental 
element of photography. A refreshing amount 
of technical information is presented in a ma- 
trix of readable, user-friendly text. This is fol- 
lowed by a thorough description of the basic 
35-mm camera and its use. Other fundamentals 
of photography are also covered and provide 
an all-important foundation for the subjects 
that follow. 

Patient photography is addressed in all major 
applications. Modalities covered include exter- 
nal and slit-lamp photography, endothelial 
specular micrography, fundus photography 
(including stereoscopic), and fluorescein angi- 
ography. A chapter is devoted to each, and all 
are discussed in good detail and well supported 
with illustrations. Black and white film proc- 
essing is also presented in a brief chapter. 

The contraindications to fluorescein angiog- 
raphy and the medical intervention for reac- 
tions to intravenous fluorescein are somewhat 
aggressively detailed in a text written specifi- 
cally for technicians. The wording used might, 
inadvertently, suggest that a technician as- 
sume a greater level of responsibility than may 
be appropriate. 

Many errors, both typographical and techni- 
cal, were found. Without correction, some may 
prove confusing for the novice. However, some 
corrections have already been made and re- 
printed pages are available from the publisher 
or the first author. Further corrections are 
planned. The binding of this book facilitates 
replacement of pages. 

This work is not referenced. The authors 
have elected, instead, to provide a short read- 
ing list of publications on related subjects 
under “Additional Sources of Information.” 
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Overall, this book is a good source of infor- 
mation for those interested in learning ophthal- 
mic photography. A strength of this textbook is 
its listing of the steps necessary to carry out 
most ophthalmic photographic procedures. 
Much of the text is presented in a buoyant, 
somewhat informal style, reflecting the au- 
thors’ enthusiasm for the subject. 
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Textbook of Ophthalmic Plastic and Recon- 
Structive Surgery. By Roger Kohn. Philadel- 
phia, Lea & Febiger, 1988. 344 pages, index, 
illustrated. $95 


Reviewed by Ropert C. KERSTEN 
Cincinnati, Ohio 


This book is intended as a comprehensive 
guide to ophthalmic plastic, reconstructive, 
and orbital surgery. It begins with general 
chapters on anatomy, physiology, and basic 
surgical principles, followed by specific chap- 
ters dealing with the diagnosis and manage- 
ment of congenital and acquired ophthalmic 
plastic abnormalities. These include congenital 
anomalies of the eyelid and socket, craniofacial 
abnormalities, blepharoptosis, thyroid oph- 
thalmopathy, ectropion, entropion, blephar- 
oplasty, eyelid reconstruction, conjunctival 
surgery, the anophthalmic socket, the lacrimal! 
system, essential blepharospasm, orbital tu- 
mors, and orbital fractures. Dr. Kohn, an ex- 
perienced ophthalmic plastic surgeon, is the 
author of all of the chapters except those con- 
cerning craniofacial abnormalities (Andrew 
Choy) and orbital tumors (James Orcutt). 

Each chapter is organized to present the 
pathophysiology, differential diagnosis, evalu- 
ation, and management of the various disor- 
ders. The book is written in an easy-to-read 
style and the accompanying illustrations are 
handsomely drawn. The techniques described 
are those currently used by Dr. Kohn. General- 
ly, he has succeeded in the difficult task of 
providing succinct, detailed descriptions of the 
steps in the various surgical procedures. How- 
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ever, the book relies exclusively on drawings to 


= demonstrate surgical procedures rather than 
on intraoperative photographs. At times, the 
illustrations seem to present imprecisely the 
~ ‘surgical anatomy, and the reader may find it 


difficult to duplicate the described surgical pro- 
cedures for this reason. 

The book is billed as the updated sequel to 
the 1976 edition of “Practical Ophthalmic Plas- 
tic and Reconstructive Surgery” by Drs. Reeh, 
Beyer, and Shannon. The ideas presented in 
this edition generally reflect the progress that 
has been made in this field over the past dec- 
ade. However, there are a number of areas in 
which more recent material has not been in- 
cluded. For example, many now question the 
concept of separate reflex and basic tear secre- 
tions, or Jones and Wobigs’ theory of lacrimal 
pump function, both of which have been seem- 
ingly contradicted by recent evidence. Most 
plastic surgeons trained in the past decade 
would not agree with Dr. Kohn’s assessment of 
silk as the “ideal skin suture,” and would 
certainly be surprised at Drs. Kohn and 
Orcutt’s statement that an incision placed di- 
rectly over the infraorbital rim provides “an 
excellent approach for repair of blowout frac- 
tures.” 

The text reflects a tremendous effort, which 
has resulted in complete coverage of the field of 
ophthalmic plastic and reconstructive surgery. 
It nicely presents one man’s view of this field, 
and will be of interest to many ophthalmolo- 
gists. 


Lacrimal Surgery. Contemporary Issues in Oph- 
thalmology, vol. 5. Edited by John V. Linberg. 
New York, Churchill Livingstone Inc., 1988. 348 
pages, index, illustrated. $79 


Reviewed by Jonn L. WoBIG 
Portland, Oregon 


Twenty-four authors have organized an ex- 
cellent book on the diagnosis and treatment of 
lacrimal disorders. Nine chapters deal with 
surgical procedures for the repair of the lacri- 
mal system. The remaining chapters deal with 
anatomy, pathology, and radiography of the 
lacrimal system. The chapter on diagnostic 
tests and imaging techniques, by Jonathan 


Dutton, is an excellent summary of all available 
diagnostic tests: ultrasonography, radionuclide 
dacryoscintigraphy, computed tomography, 
and chemiluminescence are nicely summarized 
for the clinician. 

The chapter on the pathology of nasolacrimal 
duct obstructions, by Steven A. McCormick 
and John V. Linberg, is original and worth- 
while. The chapter on the surgical management 
of lacrimal sac tumors, by Joseph C. Flanagan 
and Christine Zolli, is valuable. It is a subject 
that has been neglected in other lacrimal books. 
This well-organized book is enhanced by Dr. 
Linberg’s comments on controversies in the 
lacrimal field. This book will be of value to 
residents in ophthalmology and to practicing 
ophthalmologists with an interest in lacrimal 
surgery. 


Amaurosis Fugax. Edited by Eugene F. Bernstein. 
New York, Springer-Verlag New York, inc., 1988. 
310 pages, index, illustrated. $75 


Reviewed by JONATHAN D. TROBE 
Ann Arbor, Michigan 


This book is a collection of 21 essays contrib- 
uted by a group of experts who assembled at 
the Scripps Clinic and Research Foundation in 
La Jolla, California, in March 1987. The editor, 
Eugene F. Bernstein, a vascular surgeon at 
Scripps, organized this gathering of prominent 
representatives from the clinical neurosci- 
ences, ophthalmology, hematology, and vascu- 
lar surgery under one roof and, now, under 
one book cover. 

The result earns a mixed review. Nowhere 
else can one find an authoritative essay on the 
vascular anatomy of the eye (Hayreh) together 
with a solid discussion of antithrombotic 
agents (Harker) and recent reviews of endarte- 
rectomy for amaurosis by neurosurgeons (Fode 
and Sundt) and vascular surgeons (Connelly, 
Okuhn, and Ehrenfeld) in a single source. The 
bibliography alone is worth the price of the 
book. Another laudable feature is the “Consen- 
sus Statement” at the end of the book. It is an 
eloquent synopsis of “where we are today” in 
the diagnosis and treatment of amaurosis 
fugax. 

There are, however, several criticisms to be 
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made. The essays are, for the most part, thin on 
insight and scholarship. For example, no one 
thoroughly examines the historic development 
of the thromboembolic theory of amaurosis 
fugax. No one addresses the classic epidemio- 
logic quandary of whether cervical carotid ath- 
eroma causes amaurosis fugax or is merely 
associated with it. Gautier writes “lesions of 
the ICA [internal carotid artery] by far rank first 
as a cause of amaurosis fugax.” Harrison notes 
that the “very high prevalence of atheromatous 
disease in the ipsilateral ICA is evidence in 
favour of the belief that small friable emboli 
that cause fleeting visual loss commonly origi- 
nate at the carotid bifurcation.” Yet, in an 
earlier chapter, Otis reports that noninvasive 
carotid studies show an identical prevalence of 
stenosis in patients with unilateral and bilateral 
amaurosis fugax. It is uncertain whether the 
carotid disease also caused the bilateral visual 
loss. 

Most of the authors simply pass along tradi- 
tional ideas without discussing their shaky un- 
derpinnings. For instance, Wray writes that 
“data suggest a different pathogenic mecha- 
nism” for central and branch retinal artery 
occlusion, citing a 1979 study that showed, 
without statistical analysis, that a higher pro- 
portion of patients with central artery occlu- 
sion had documented hypertension. It is never 
clear what pathogenic mechanisms Wray in- 
vokes. In describing the natural course of pa- 
tients with amaurosis fugax or cholesterol reti- 
nal emboli, Russell reports that stroke is much 
more common in these patients than in age- 
matched controls. That may be true, but he 
omits the important follow-up point that many 
of these strokes may not be in the domain of the 
carotid artery, or may be lacunar infarcts rather 
than artery-to-artery embolic infarcts. The 
“Consensus Statement” bases a recommenda- 
tion for endarterectomy in patients with great- 
er than 75% cervical carotid stenosis on the 
assumption that “high degrees of stenosis are 
associated with an increased risk of stroke.” 
There is a vast and conflicting literature on this 
critical point, none of which is cited in the 
book. 

The most disheartening aspect of this book is 
the realization that little meaningful informa- 
tion about amaurosis fugax has been gathered 
in the past 15 years. The clinical descriptions 
were admirably reported many years ago. Most 
of the epidemiologic studies are flawed and 
must now be redone with more attention to 
rigorous epidemiologic methods and imaging. 
Sadly, none of the pathophysiologic questions 
posed by the editor in the foreword were an- 
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swerable. The book would have been much 
stronger had it contained a solid contribution 
by an epidemiologist discussing the loopholes 
in our knowledge and how we might go about 
closing them. Such a chapter might at least 
have acknowledged the three ongoing con- 
trolled clinical trials of carotid endarterectomy 
that were about to start when this book went to 
press. That omission reminds us that there is 
still little consensus in the management of am- 
aurosis fugax and other forms of threatened 
stroke. 
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1988 Year Book of Ophthalmology. Edited by J. 
Terry Ernest and Thomas E. Deutsch. Chicago, 
Year Book Medical Publishers, Inc., 1988. 268 
pages, index, illustrated. $44.95 


Although harcovered, this book is ephem- 
eral and should be read before next year’s 
edition appears. The editors have scanned the 
recent literature and have generated short ab- 
stracts of the papers they find interesting. Ap- 
peal will be to those who think they are not 
keeping up, which is almost all of us. Wherever 
the book is opened, an interesting morsel can 
be quickly picked up, and for the reader who 
cannot get through a half page abstract before 
the phone rings, Dr. Deutsch has provided a 
two-sentence capsule after each article. 
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Boletin del Instituto Nacional de Invest- 
igaciones Oftaimologicas, vol. 6, 1988. Cara- 
cas, Instituto Nacional de Investigaciones Oftal- 
mologicas. 324 pages, softcover, illustrated. 


Twenty-five papers from Professor Eduardo 
Grom’s department on a wide variety of sub- 
jects. 
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Treinta Anos del Servicio de Oftalmologia. Hos- 
pital Universitario de Caracas 1958-1988. Ca- 
racas, Instituto Nacional de investigaciones 
Oftalmologicas, 1988. 268 pages, softcover, 
illustrated. 


A history of the Ophthalmology Service of 
the University of Caracas, Venezuela. 














Acta Ophthalmologica 


A comparison of betaxolol and timolol in open 
angle glaucoma and ocular hypertension. 
Feghali, J. G., Kaufman, P. L., Radius, R. L., and 
Mandell, A. I. (Dept. Ophthalmol., West Virginia 
Univ. School of Med., Morgantown, WV 26506). 
Acta Ophthalmol. 66:180, 1988. 


Forty-one patients with primary open-angle 
glaucoma or ocular hypertension were treated 
in a randomized, double-masked fashion for 26 
weeks with either 0.5% betaxolol or 0.5% 
timolol. Both drugs were effective in reducing 
intraocular pressure. The average decrease 
with betaxolol was 6.3 mm Hg and with 
timolol, 7.2 mm Hg. There was a small decrease 
in the brachial arterial pressure with timolol, 
but this was not statistically significant. Pulse, 
pupil size, and tear secretion were unchanged. 
There were more complaints of burning with 
the betaxolol than with timolol. (3 figures, 1 
table, 30 references)—David Shoch 


Pseudopapilledema associated with abnormal- 
ly small optic discs. Jonas, J. B., Gusek, G., 
Guggenmoos-Holzmann, l., and Naumann, G. 
(Dept. Ophthalmol. and Eye Hosp. of the Univer- 
sity Erlangen-Nurnberg, Schwabachanlage 6, 
D-8520 Erlangen, West Germany). Acta Ophthal- 
mol. 66:190, 1988. 


The authors photographed the optic nerve 
heads of 35 patients with pseudopapilledema. 
The average optic disk area was 1.95 + 0.33 
mm” as compared to 2.73 + 0.76 mm? for normal 
optic nerve heads. The difference was signifi- 
cant (P < .001). The disks with pseudo- 
papilledema did not show any cupping. The 
authors suggested that this markedly reduced 
size of the optic nerve head associated with a 
small optic nerve scleral canal may interfere 
with the axoplasmic flow, resulting in some 
secondary swelling of the optic nerve fibers. 
This study also indicates that both hyperopia 
and myopia occur with pseudopapilledema. 
The mean refraction of the patients was +1.2 + 
1.4 diopters, which is about the same as the 
mean refraction found in large populations. (1 
figure, 2 tables, 19 references)—-David Shoch 
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American Journal of Pediatric 
Hematology/Oncology 
Xanthoma disseminatum. An unusual histiocy- 
tosis syndrome. Giler, R. H., Folberg, R., 
Keech, R. V., Piette, W. W., and Sato, Y. (Dept. 
Pediatr., Univ. Ilowa Hosp. and Clinics, lowa City, 
IA 52242). Am. J. Pediatr. Hematol. Oncol. 

10:252, 1988. 


The histiocytoses are a group of diseases 
whose origin is unknown. All are characterized 
by proliferation of mononuclear phagocytes. 
These diseases have been grouped clinically by 
the organ involved. It has now been suggested 
that the histiocytic syndromes be subdivided 
according to the pathologic features of the cells 
involved rather than the clinical findings. The 
first group, formerly called histiocytosis X, in- 
cludes diseases in which proliferations of 
Langerhans’ cells are present. These include 
eosinophilic granuloma, Hand-Schuller- 
Christian syndrome, and Letterer-Siwe dis- 
ease. The second category includes such dis- 
eases as hemophagocytic lymphohistiocytosis 
and juvenile xanthogranuloma. The third 
group includes the malignant neoplastic disor- 
ders such as acute monocytic leukemia and true 
histiocytic lymphoma. The patient described 
was an 8-year-old boy with xanthoma diss- 
eminatum, which falls into the second catego- 
ry. The disease was categorized by lesions of 
the eyelid margins and gradually developing 
lesions at the superior corneoscleral limbus in 
both eyes. One of the corneal lesions was ex- 
cised and was found to be composed of subepi- 
thelial infiltrates of eosinophils, foam cells, and 
characteristic Touton giant cells. Xanthoma 
disseminatum is apparently not a hereditary 
disease and is not associated with disorders of 
lipid or cholesterol metabolism. The lesions of 
xanthoma disseminatum respond poorly to 
chemotherapy and radiation in contrast to the 
Langerhans’ cell disorders of Group 1. (2 fig- 
ures, I table, 27 references)—-David Shoch 


Archives of Neurology 


Eye movement abnormalities as a predictor of 
the acquired immunodeficiency syndrome de- 
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mentia complex. Currie, J., Benson, E., 
Ramsden, B., Perdices, M., and Cooper, D. 
(Neurophysiol. and Neurovisual Res., Mental 
Health Res., Inst. of Victoria, Private Bag No. 3, 
Parkville, Melbourne, Victoria 3052, Australia). 
Arch. Neurol. 45:949, 1988. 


It has been estimated that five years after 
infection with the human immunodeficiency 
virus, 30% of those infected will develop the 
syndrome. The most common neurologic com- 
plication of human immunodeficiency virus 
(HIV) infection in these patients is the AIDS 
dementia complex, manifest as a progressive 
dementia accompanied by motor and behavior- 
al disturbances. This syndrome has been esti- 
mated to occur in at least two thirds of the 
patients with AIDS. To attempt to identify a 
marker for the dementia complex, the authors 
used infrared oculography to record eye move- 
ments in a group of patients with AIDS, some 
of whom had the AIDS dementia complex. 
Seven of seven patients with some degree of 
the AIDS dementia complex and six of seven 
patients who were HIV-positive showed abnor- 
malities of eye movements, including saccadic 
and smooth pursuit function, the severity of 
which correlated strongly with the severity of 
the dementia. Monitoring eye movements may 
be a useful noninvasive technique to detect 
neurologic dysfunction in asymptomatic pa- 
tients who are seropositive for HIV. These 
findings may also serve as a guide to antiviral 
therapy, particularly in monitoring the neuro- 
logic response to treatment with antiviral 
agents. (3 figures, 36 references)—David Shoch 


Lithium-induced downbeat nystagmus. Wil- 
liams, D. P., Troost, T., and Rogers, J. (Dept. 
Neurol., Bowman Gray School of Med. of Wake 
Forest Univ., 300 S. Hawthorne Rd., Winston- 
Salem, NC 27103). Arch, Neurol. 45:1022, 1988. 


Two patients treated with lithium for psychi- 
atric illness developed downbeat nystagmus in 
the primary position. After stopping the lithi- 
um, one patient had a complete resolution of 
this nystagmus and the other had only a small 
improvement. Valproate sodium helped to sup- 
press the nystagmus in the second patient. (2 
figures, 14 references)—David Shoch 
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British Journal of Ophthalmology 


Photostress recovery in chronic open angle 
glaucoma. Sherman, M. D., and Henkind, P. 
(Dept. Ophthalmol., Univ. Arizona Health Sci. 
Ctr., Tucson, AZ 85724). Br. J. Ophthalmol. 
72:641, 1988. l 


The authors used a halogen bulb of an oph- 
thalmoscope to stress the macula for ten sec- 
onds in 30 glaucomatous eyes (15 patients). A 
similar test was performed on 30 normal con- 
trol eyes. Average recovery time was 74.7 + 
35.39 seconds in eyes with glaucoma and 41.97 
+ 17.34 seconds in control eyes (P < .001). 
There was no correlation between age and re- 
covery time or between visual acuity and recov- 
ery time for either group. There was no connec- 
tion between intraocular pressure and recovery 
time for the glaucoma group. The size of the 
pupil was not controlled in this study, but it 
was not considered an important factor since 
only the macula was being stressed and not the 
peripheral retina. Delayed recovery occurs 
with damage to any of the layers of the retina 
and choroid in the macular area. The patho- 
physiologic basis for delayed photostress re- 
covery in patients with glaucoma remains 
unexplained. (2 figures, 3 tables, 13 
references)—David Shoch 


Birdshot chorioretinopathy. Clinical character- 
istics and evolution. Priem, H. A., and Ooster- 
huis, J. A. (Dienst Oogheelkunde, Academisch 
Ziekenhuis, De Pintelaan 185, 9000 Gent, Bel- 
gium). Br. J. Ophthalmol. 72:646, 1988. 


During the period 1980-6 102 patients from 14 
European eye clinics were diagnosed as having 
birdshot chorioretinopathy (BSCR). All were 
Caucasian, and the series consisted of 47 men 
and 55 women, with a mean age of 52.5 years. 
The major findings in this rare disorder concern 
the ocular fundus. Most marked are the pat- 
terned distribution of depigmented spots with- 
out hyperpigmentation, radiation from the 
optic disc in association with vitritis, retinal 
vasculopathy with frequent cystoid macular 
oedema, and involvement of the optic nerve 
head. The distribution and appearance of the 
lesions suggest that they are related to the 
major choroidal veins. Complications of the 
disease were epiretinal membranes, retinal 
neovascularization, recurrent vitreous hemor- 
rhage, subretinal neovascular membranes oc- 
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curring both in the juxtapapillary and macular 
regions, and optic atrophy. The medical histo- 
ry was not contributary. HLA testing showed 
very strong disease association with HLA A29 
(95.8%). The evidence suggests that it is a 
single disease entity rather than a group of 
disorders because of the remarkable similarity 
in the ophthalmological appearance and the 
clinical course, combined with the exceptional- 
ly high association with HLA A29. (6 figures, 10 
tables, 22 references)—Authors’ abstract 


Vitrectomy for idiopathic epiretinal membranes 
causing macular pucker. De Bustros, S., 
Thompson, J. T., Michels, R. G., Rice, T. A., and 
Glaser, B. M. (Maumenee 115, 600 N. Wolfe St., 
Baltimore, MD 21205). Br. J. Ophthalmol. 
72:692, 1988. 


Abnormal epiretinal membranes were re- 
moved in 70 consecutive eyes during vitrec- 
tomy. Vision improved in 61, was unchanged 
in six, and was worse in three eyes. However, 
in 38 of 60 phakic eyes with improved vision 
initially, vision gradually decreased because of 
the development of cataracts, primarily nuclear 
sclerosis. In general, better results were ob- 
tained if the initial visual acuity was 20/100 or 
better and if the duration of blurred vision was 
short. The prognosis was also better in eyes in 
which the membrane was thin and cellophane- 
like. The presence of a posterior traction retinal 
detachment made the prognosis poorer. (3 fig- 
ures, 1 table, 10 references)—-David Shoch 


Addition of hyaluronidase to lignocaine with 
adrenaline for retrobulbar anaesthesia in the 
surgery of senile cataract. Thomson, |. (Agogo 
Hosp., P.O. Box 27, Agogo, Ghana). Br. J. Oph- 
thalmol. 72:700, 1988. 


In a study on 150 patients undergoing intra- 
capsular cataract extraction, the author ran- 
domly administered a retrobulbar mixture of 
either 2% lignocaine with adrenaline or the 
same mixture plus 1,500 units of hyal- 
uronidase per milliliter. The identity of the 
mixtures was masked to the surgeon. At the 
end of the series the code was broken and it 
was found that 92% of the eyes that received 
blocks including hyaluronidase were judged 
successful, whereas only 56% of the eyes that 
received blocks with no hyaluronidase were 





successful (P < .01). (3 tables, 7 references)— 
David Shoch 


Journal of the Royal Society of 
Medicine 
The ocular signs and complications of epider- 
molysis bullosa. McDonnell, P. J., and Spalton, 
D. J. (South Wing Eye Dept., St. Thomas’ Hosp., 
London, England SE1 7EH). J. R. Soc. Med. 
81:576, 1988. 


Epidermolysis bullosa is a group of blistering 
diseases of the skin which occur after minor 
degrees of trauma. They are believed to be 
hereditary. The type most often associated 
with ocular disease is dystrophic epidermolysis 
bullosa, in which the separation occurs at the 
level of the lamina lucida layer of the epidermal 
basement membrane. Of 11 patients with this 
disease, eight had ocular findings. The most 
common abnormalities were symblepharon (six 
patients) and limbal broadening with large 
avascular areas of the superior and inferior 
corneoscleral limbus (five patients). Two pa- 
tients had a stromal opacity at the level of 
Bowman’s membrane. (6 figures, 10 references) 
—David Shoch 


International Ophthalmology 


The ocular ischemic syndrome. Brown, G. C., 
and Magargal, L. E. (910 E. Willow Grove Ave., 
Wyndmoor, PA 19118). Int. Ophthalmol. 11:239, 
1988. 


The authors reviewed the records of 43 con- 
secutive patients (51 eyes) with ocular symp- 
toms attributable to severe carotid artery ob- 
struction. The average patient age was 64 
years. The most common abnormal finding in 
the anterior segment was neovascularization of 
the iris (two thirds of the eyes). Midperipheral 
retinal hemorrhages were seen in 80% of the 
eyes, and posterior segment neovasculariza- 
tion was seen in about one third. Fluorescein 
angiography showed delayed choroidal and 
retinal filling and electroretinography demon- 
strated reduced A and B waves. About half of 
the patients had systemic hypertension and 
just less than half were diabetic. Almost one 
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quarter of the patients had had a cerebrovascu- 
lar accident. When the ocular ischemia was 
unilateral, there was an ipsilateral stenosis of at 
least 80% in the internal or common carotid 
system. Of eight patients who had bilateral 
ocular ischemia, 100% stenosis of one internal 
carotid artery and a contralateral stenosis of at 
least 50% was present in six. (13 figures, 4 
tables, 25 references)—David Shoch 


Neurology 


Infarction of abducens nerve fascicle as cause 
of isolated sixth nerve palsy related to hyper- 
tension. Donaldson, D., and Rosenberg, N. L. 
(Neurol. Ser., 127, Vet. Admin. Med. Ctr., 1055 
Clermont St., Denver, CO 80220). Neurology 
38:1654, 1988. 


A 61-year-old man experienced an episode of 
horizontal diplopia because of a complete left 
sixth nerve palsy. The results of ophthalmolog- 
ic and neurologic examinations were normal. 
Computed tomography showed a 5 x 8-mm, 
well-defined, low-density lesion of the left mid 
pons between the fourth ventricle and the cere- 
bral aqueduct near the midline. This was be- 
lieved to be an infarction. There was no evi- 
dence of aneurysms, extraorbital masses, or 
any other abnormality of the superior orbital 
fissure. Four months later there was complete 
resolution of the palsy. Thus, it would appear 
that isolated abducens palsy can result from a 
small pontine infarction that involves the abdu- 
cens nerve fascicle but does not damage sur- 
rounding tissue. The authors recommend radi- 
ologic study of isolated abducens nerve palsy, 
particularly in individuals with systemic vascu- 
lar disease. (1 figure, 5 references)—David 
Shoch 


Ophthalmologica 
Corneal endothelial cell density after trabeculo- 
plasty. Rouhiainen, H., and Kemppinen, P. (Eye 
Dept., Univ. Center, Hospital of Kuopio, SF- 


70210 Kuopio, Finland). Ophthalmologica 
196:182, 1988. 


The authors performed argon laser trabeculo- 
plasty on 70 eyes. In each eye they placed 50 
burns evenly distributed around 180 degrees of 
the anterior border of the pigmented trabecular 
band. Of the 70 eyes, 29 had had previous 
argon laser trabeculoplasty. Eighteen glauco- 
matous fellow eyes not treated were used as 
controls. Ten photographs of the endothelial 
cells were taken 12 to 18 months postopera- 
tively of each eye. In the control eyes the mean 
endothelial cell density was 1,831 + 275 cells/ 
mm*; in the treated eyes it was 1,753 + 309 
cells/mm". This difference was not statistically 
significant. The amount of energy delivered as 
well as patient age had no impact on the cell 
density. (1 figure, 10 references)—David Shoch 


Influence of age on the transparency of the lens 
in normals. A population study with help of 
the Lens Opacity Meter 701. De Natale, R., 
Flammer, J., Zulauf, M., and Bebie, T. (Univ. Eye 
Clin., Mittlere Strasse 91, CH-4056 Basel Switz- 
erland). Ophthalmologica 197:14, 1988. 


The authors used a Lens Opacity Meter, 
which projects a dark red beam 1.5 mm in 
diameter at a wavelength of 700 nm into the eye 
along the optic axis. The instrument has a 
sensor that measures the back scatter from the 
lens to the instrument. The study subjects in- 
cluded 266 healthy volunteers (485 eyes) who 
ranged in age from 7 to 86 years. There was no 
clinical evidence of cataract by slit-lamp exami- 
nation and visual acuity was 20/25 or better in 
all patients. The authors showed that the light 
scatter from the human lens increased continu- 
ously with patient age. Up to the age of 45 years 
the relationship could be represented by a lin- 
ear regression, but above the age of 65 years 
there was a sharp upward trend of the opacity 
and the whole curve was better represented by 
a quadratic equation. This study established a 
normal baseline and might be useful for quanti- 
fying changes in opacity over time. (9 figures, 
11 references)—David Shoch 
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Catholic University of Rome: international 
Workshop on Retinopathy of Prematurity 


An International Workshop on Retinopathy 
of Prematurity will be held at the Catholic 
University of Rome, June 30 and July 1, 1989, in 
Rome, Italy. For further information, write 
Benedetto Ricci, M.D., Dept. of Ophthalmolo- 
gy, Catholic University, Largo F. Vito - 00168 
Rome, Italy. 





Harvard Medical School and Massachusetts 
Eye and Ear Infirmary: Third Annual 
Meeting 


The Harvard Medical School and Massachu- 
setts Eye and Ear Infirmary will sponsor the 
Third Annual Meeting: Selected Topics in Oph- 
thalmology, Feb. 5-9, 1989, in Puerto Vallarta, 
Mexico. For further information, write Bernice 
McPhee, Director, Department of Education 
Services, Massachusetts Eye and Ear Infirmary, 
243 Charles St., Boston, MA 02114. 


Scripps Memorial Hospital: Visions in 
Ophthalmology ’89 


Scripps Memorial Hospital will sponsor Vi- 
sions in Ophthalmology ’89 in San Diego, Cali- 
fornia, April 1, 1989. For further information, 
write Nomi Feldman, Conference Coordinator, 
3770 Tansy St., San Diego, CA 92121. 
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Wills Eye Hospital: Fourteenth Annual 
Ophthalmology Review Course 


Wills Eye Hospital will sponsor the Four- — 
teenth Annual Ophthalmology Review Course, ` 
March 18-22, 1989, in Philadelphia, Pennsylva- ` 
nia. For further information, write Lucia M. > 
Manes, Department of Continuing Medical Ed- 
ucation, Wills Eye Hospital, 9th and Walnut — 
Sts., Philadelphia, PA 19107. 





Manhattan Eye, Ear & Throat Hospital: The 
Masters of Ophthalmic Plastic Surgery 


Manhattan Eye, Ear & Throat Hospital will 
sponsor a course, The Masters of Ophthalmic. 
Plastic Surgery, March 10 and 11, 1989, in New 
York, New York. For further information, write 
Ophthalmology Course Coordinator, Manhat- 
tan Eye, Ear & Throat Hospital, 210 E. 64th St., 
New York, NY 10021. 


University of Tennessee: Eighteenth Annual 
Residents-Alumni Day 


The University of Tennessee will sponsor the 
Eighteenth Annual Residents-Alumni Day, 
March 10, 1989, in Memphis, Tennessee. For 
further information, write Roger L. Hiatt, | 
M.D., Department of Ophthalmology, Univer- 
sity of Tennessee, 956 Court Ave., Memphis, 
TN 38163. 





Wills Eye Hospital: Forty-first Annual 
Conference 


Wills Eye Hospital will hold its Forty-first 
Annual Conference, March 9-11, 1989, in Phila- 
delphia, Pennsylvania. For further informa- 
tion, write Jeanne E. Coughlin, Meeting Man- 
ager, 1621 Norristown Rd., Maple Glen, PA 
19002. 
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Francis |. Proctor Foundation for Research 
in Ophthalmology: Ophthalmology in the 
Third Worid: A Practica! Orientation 


The Francis I. Proctor Foundation for Re- 
search in Ophthalmology will sponsor a meet- 
ing, Ophthalmology in the Third World: A 
Practical Orientation, March 8-10, 1989, in San 
Francisco, California. For further information, 
wirte Haas Foundation, c/o Proctor Medical 
Group, 95 Kirkham St., San Francisco, CA 
94122. 


University of Michigan Medical School: 
Recent Advances in Cornea, External 
Disease, and Cataract: 61st Annual 
Ophthalmology Spring Conference 


The University of Michigan Medical School 
will sponsor a course, Recent Advances in Cor- 
nea, External Disease, and Cataract: 6lst Annu- 
al Ophthalmology Spring Conference, May 19 
and 20, 1989, in Ann Arbor, Michigan. For 
further information, write Betty Phillips, Pro- 
gram Assistant, Office of Continuing Medical 
Education, Towsley Center, Box 0201, Universi- 
ty of Michigan Medical School, Ann Arbor, MI 
48109-0201. 


National Society to Prevent Blindness: 1989 
Burroughs Wellcome Research Fellowship 


The National Society to Prevent Blindness 
will administer a Burroughs Wellcome Research 
Fellowship in ophthalmology to begin July 1, 
1989. The fellowship is aimed at providing 
research training in a basic science related to 
ophthalmology to a physician who has com- 
pleted a residency in ophthalmology. It pro- 
vides an annual stipend of $22,000 and $2,000 
for laboratory expenses and travel incidental to 
fellowship training, with an optional second- 
year extension. 

The deadline for applications is May 1, 1989. 
Applications should be sent to National Society 
to Prevent Blindness, 500 E. Remington Road, 
Schaumburg, IL 60173, Attention: Research 
Committee. 


Fight for Sight, Inc.: Scientific Awards 
1988-1989 


Mildred Weisenfeld, Founder and Executive 
Director of Fight for Sight, Inc. announced that 


13 grants-in-aid, 12 postdoctoral research fel- 
lowships, continued support to four Fight for 
Sight Pediatric Eye Clinics, and a special award 
for the establishment of a Laser Unit have been 
approved for 1988-1989 by the Fight for Sight 
Research Award Program, administered by the 
Association for Research in Vision and Oph- 
thalmology. 


Grants-in-Aid 

Robert S. Baker, M.D., Dept. of Ophthalmol- 
ogy, University of Kentucky (Lexington, KY), 
“Surgical reinnervation of paretic extraocular 
muscle,” (In Memory of Dr. Herman M. Burian 
and wife, Gladys), $9,000. 

Janis T. Eells, Ph.D., Dept. of Pharmacology 
& Toxicology, Medical College of Wisconsin 
(Milwaukee, WI), “The mechanism of metha- 
nol induced ocular toxicity,” $9,000. 

Federico Gonzalez-Fernandez, M.D., Dept. 
of Pathology, University of Virginia (Char- 
lottesville, VA), “Rat interstitial-retinol binding 
protein: Molecular cloning and gene expres- 
sion,” (In Memory of Mary E. and Alexander P. 
Hirsch), $9,000. 

Maria Hadjiconstantinou-Neff, M.D., Dept. 
of Pharmacology, Ohio State University (Co- 
lumbus, OH), “Excitatory amino acids and dia- 
betic retinopathy,” (In Honor of Bob Hope), 
$9,000. 

Mark J. Kupersmith, M.D., Depts. of Neurol- 
ogy and Ophthalmology, New York University 
Medical Center (New York, NY), ‘“Dopaminer- 
gic influences on human visual function,” 
$9,000. 

Nancy J. Mangini, Ph.D., Dept. of Ophthal- 
mology, University of Illinois (Chicago, IL), 
“Effects of mellaril on cultured retinal pigment 
epithelial (RPE) cells,” (Supported by the 
Herman B. and Albert G. Mosler Memorial 
Fund), $9,000. 

Todd P. Margolis, M.D., Dept. of Ophthal- 
mology, University of California (San Francis- 
co, CA), “Intracellular pathways of axonal 
transport of herpes simplex virus,” (Supported 
by a grant from Burroughs Wellcome Fund), 
$8,000. 

Baruch Minke, Ph.D., Dept. of Neurosci- 
ence, Johns Hopkins University (Baltimore, 
MD), “‘Light-activated photoreceptor currents 
of Drosophila mutants measured with patch 
electrode,” $9,000. 

Ling Yu Shih, M.D., Dept. of Pediatrics, Uni- 
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versity of Medicine & Dentistry of New Jersey 
(Newark, NJ), “Congenital cataract and mater- 
nal galactose metabolism,” $5,000. 

Marc J. Siegel, M.D., Dept. of Ophthalmolo- 
gy, Mt. Sinai Medical Center (New York, NY), 
“Muramyl dipeptide in glaucoma filtering sur- 
gery in monkeys,” $9,000. 

Om P. Srivastava, Ph.D., Dept. of Biochemis- 
try, Missouri Lions Eye Research Foundation 
(Columbia, MO), “Surface receptors for poly- 
peptide growth factors in corneal endothelial 
cells,” $9,000. 

Anand Swaroop, Ph.D., Dept. of Human 


© Genetics, Yale University (New Haven, CT), 


“Isolation of candidate cDNAs for X-linked 
ocular diseases using a novel strategy,” $9,000. 
= Marco A. Zarbin, M.D., Dept. of Ophthal- 
mology, Johns Hopkins University (Baltimore, 
MD), “Localization of central and peripheral 
benzodiazepine receptors in rat and human 
retina,” $5,690. 


Postdoctoral Research Fellowships 

Marc S. Cohen, M.D., Wills Eye Hospital 
(Philadelphia, PA), (Peter J. Savino, M.D., 
Sponsor), “Visual dysfunction in children with 
neurofibromatosis,’”’ $12,000. 

Ziming Dong, M.D., Depts. of Ophthalmolo- 
gy, Neurosciences, & Medicine, University of 
Medicine & Dentistry of New Jersey (Newark, 
NJ), (Leonard Bielory, M.D., and Larry 
Frohman, M.D., sponsors), “Prospective im- 
munological evaluation of optic neuritis,” 
$12,000. 

Randy H. Kardon, M.D., Dept. of Ophthal- 
mology, University of Iowa (Iowa City, IA), (H. 
Stanley Thompson, M.D., Sponsor), “Objec- 
tive pupil perimetry,” $12,000. 

Chen-Ching Lai, Ph.D., Dept. of Pathology, 
University of California (La Jolla, CA), (Wen- 
Hwa Lee, Ph.D., Sponsor), “Oncogenic sup- 
pression activity of human retinoblastoma 
gene,” $12,000. 

Thomas F. Mauger, M.D., Dept. of Ophthal- 
mology, Ohio State University (Columbus, 
OH), (Curtin G. Kelley, M.D., Sponsor), ‘‘Cor- 
neal physiologic changes with alloplastic intra- 
corneal implants,” $12,000. 

Mary Jo Sagaties, Ph.D., Dept. of Ophthal- 
mology, New England Medical Center Hospi- 
tals (Boston, MA), (Bernard Schwartz, M.D., 
Sponsor), ‘“Three-dimensional analysis of pal- 
lor of the optic disc,” $12,000. 

Gerald G. Striph, M.D., Dept. of Ophthal- 





News Items 103 


mology, Johns Hopkins University (Baltimore, 
MD), (Neil R. Miller, M.D., Sponsor), Cyto- 
skeletal protein gene expression in the retinal 
ganglion cell,” (In Honor of Dr. Charles A. 
Perera), $12,000. 

Rita L. Storch, M.D., Dept. of Neurology, 
Mount Sinai School of Medicine (New York, 
NY), (Ivan Bodis-Wollner, M.D., Sponsor), 
“Longitudinal evaluation of pattern electroreti- 
oe (PERG) in the early detection of glauco- 

‘(In Memory of Mary E. and Alexander P. 
Hirsch), $12,000. 

Rohit Varma, M.D., Wills Eye Hospital (Phil- 
adelphia, PA), (George L. Spaeth, M.D., Spon- 
sor), “Optic disc analysis,” $12,000. 

Naheed Wali, Ph.D., Dept. of Ophthalmolo- 
gy, Children’s Hospital (Columbus, OH), 
(Lawrence E. Leguire, Ph.D., Sponsor), “Con- 
trast sensitivity functions in pediatric ophthal- 
mology,” $12,000. 

Lee A. Wiley, M.D., Dept. of Ophthalmolo- 
gy, University of Pittsburgh (Pittsburgh, PA), 
(Nirmala  Sundar-Raj, Ph.D., Sponsor), 
“Immunohistochemical analysis of normal and 
diseased human limbal epithelium,” (In Memo- 
ry of Silas Adelsheim), $12,000. 

Samuel C.-H. Yiu, Ph.D., Eye Research Insti- 
tute, Harvard University (Boston, MA), 
(Darlene A. Dartt, Ph.D., Sponsor), “Role of 
protein kinases in lacrimal gland fluid secre- 
tion,” $12,000. 


Service Projects 

The Board of Directors of the organization 
approved renewal support to four Fight for 
Sight Pediatric Eye Clinics: 

Columbia-Presbyterian Medical Center, New 
York City, Howard M. Eggers, M.D., Director, 
$3,200. 

Eye Institute of New Jersey, Newark, Antho- 
ny R. Caputo, M.D., Director, $12,000. 

Children’s Hospital of the University of Pitts- 
burgh, David Hiles, M.D., Director, $3,500. 

Wills Eye Hospital, Philadelphia, Joseph Cal- 
houn, M.D., Director, $14,736. 


Special Award 

Wills Eye Hospital, Philadelphia, Raymond 
E. Adams, M.D., establishment of a Laser Unit 
for the treatment of a variety of vascular diseas- 
es of the retina, with emphasis on young dia- 
betics (funded by the Fight for Sight of Greater 
Philadelphia), $32,500. 
























Personals 


Norman E. Byer 


Norman E. Byer has been awarded the 
Wacker Prize for his clinical research on the 
natural history of peripheral retinal degenera- 
tions. The prize is funded by the Hermann 
Wacker Foundation of Munich, West Germany, 
and is awarded every two years by the Club 
Jules Gonin. The award was presented in Sep- 
tember in Brugge, Belgium at the biennial 
meeting of the Club Gonin. 


Howard Schatz 


Howard Schatz was presented with the Fifth 
Arlo A. Morrison Lecture Award by the Califor- 
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nia Association of Ophthalmology, Sept. 10, 
1988, in Monterey, California. 


Alfred Sommer 


Alfred Sommer has received the 1988 Charles 
A. Dana Award for Pioneering. Achievement in 
Health and Higher Education. The award was 
made Nov. 2, 1988, by the Center for the Study 
of Philanthropy, City University of New York. 
Dr. Sommer was cited for his successful strate- 
gy for combating vitamin A deficiency that 
leads to blindness and death in children in 
developing countries. His work has led to the 
implementation of international preventive 
health programs by WHO and the United Na- 
tions Food and Agricultural Organization. 
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| 13TH ANNUAL 
HOUSTON OPHTHALMOLOGY RE VIE W COURSE 
MARCH 13-18, 1989 


CO-SPONSORED BY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL e DEPARTMENT OF OPHTHALMOLOGY e HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPALS OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS, AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Fred C. Chu, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA, LENS AND ANTERIOR SEGMENT TRAUMA - Richard P. Wilson, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 
TUITION: $550.00 Before March 3, 1989 $600.00 After March 3, 1989 
RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, AND COCKTAIL/BUFFET PARTY 
The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 52 hour, 6 day, intensive course intended for practicing ophthalmologists and 
recent graduates of residency programs. The lectures and manuals are designed to provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 


HOUSTON OPHTHALMOLOGY REVIEW COURSE 
DEPARTMENT OF OPHTHALMOLOGY, HERMANN EYE CENTER 
6411 FANNIN STREET, HOUSTON, TEXAS 77030 
(713) 797-1777 
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Annual Winter Meeting 












February 21 - 24, 1989 
at the Salt Lake City Hilton Hotel 


Guest Speakers include: 





in the beautiful city of Jeddah, known as the ‘Bride of the Red 
Sea,’ an informative symposium led by experts in ophthalmol- 
ogy from around the world, featuring courses, didactic 


lectures and workshops in ophthalmology, and emphasizing 
recent advances in knowledge and progress in patient 
management. 


Fee: SR 450 or US $125 

Application Deadline: Jan. 31, 1989 
Visa Application Deadline: Dec. 31,1988 
Cail for Papers. Abstract 

Deadline: Jan. 15, 1989 


For more information, call 482-1234, ext. 3741 (Telex: 404340 
KKESH SJ), or write Ophthalmology '89, Office of the Saudi 


Ophthalmological Society, P.O. BOX 55307, Riyadh 11534, 
_| Saudi Arabia. List of first-class hotels sent on request. 
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(801)355-7477 
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THE TWENTY-FIFTH ANNUAL REVIEW COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MONDAY THROUGH SATURDAY — MARCH 6 THROUGH 11, 1989 


* * * * * * 


SUBJECTS 
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GLAUCOMA 
PATHOLOGY 
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COURSE DIRECTOR: SOLOMON LIEBOWITZ, M.D. 
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LOUIS V. ANGIOLETTI, JR., M.D. DANIEL H. GOLD, M.D. THOMAS R. KUHNS, M.D. 
STEPHEN L. BOSNIAK, M.D. JUDITH GURLAND, M.D. MAURICE H. LUNTZ, M.D. 
ROBERT C. CYKIERT, M.D. DAVID L. GUYTON, M.D. JOEL S. MINDEL, M.D. 
YALE FISHER, M.D. FREDERIC WANG, M.D. 






- . This course will present a rapid and comprehensive review of the basic subjects in Ophthalmology. The Post Graduate Institute is 
accredited by the Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 
CME Credits, Category 1: 48 


Fee: $500.00 Residents/Fellows: $300.00 (includes syllabus, luncheons and cocktail party) 
For registration and additional information, please write: 
Jane Stark, Registrar, Post Graduate Institute 
New York Eye and Ear Infirmary, 310 East Fourteenth Street 
| New York, New York 10003 Tel: (212) 598-1430 or 598-1313 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 1l-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 
Do not use italics or boldface. 
Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Do not use condensed type. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 
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60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 


References to books must contain inclusive 


pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JouRNALdoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals © 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, ]., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O’Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 


should be numbered and cited consecutively in. _ 


the text. The illustration number, an arrow | 
indicating the top of the picture, and the first | 
author's name should be indicated onalabelon ` 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 ¥ inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JouRNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 


= not acceptable. 


The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), * 
(dagger), ¢ (double dagger), § (section mark), | 
(parallels), © (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion, 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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-> and should be no more than two typewritten 


pages in length. Every effort will be made to 

resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items — 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 
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THE JOURNAL recommends the following a 
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CBE Style Manual Committee: Council of j 










thors, Editors and Publishers in the Biological . 
Sciences, 5th ed. Bethesda, Council of Biology: :.-; 
Editors, 1983.. e 

The Chicago Manual of Style, 13th ed. Chica- a 
go, University of Chicago Press, 1982. =a 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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2. Ophthalmology in the 1990's 







ae pee the Practicing 
re eh csi 























| March 17. 19, 1989 
-The Houstonian Hotel and E Center 
: 111 North Post Oak Lane 

Houston, Texas 77024 
















Cullen Eye Institute Faculty 






















Milton Boniuk, M.D. Alice Y. Matoba, M.D. 
Jared M. Emery, M.D. John A. McCrary, M.D, l hin 
Ronald L. Gross, M.D. David W. Parke, II, M.D. GUEST SPEAKERS: 1. Bruce Shields, M.D. 
M. Bowes Hamill, M.D. James R. Patrinely, M.D. 2. George Spaeth, M.D. 
Dan B. Jones, M.D. Paul G. Steinkuller, M.D, 
<o Douglas D. Koch, M.D. Gunter K. vonNoorden, M.D. l s 
<- Richard Alan Lewis, M.D. Kirk R. Wilhelmus, M.D. CONTACT: Ladelle Smith 


Presbyterian Hospital 
8220 Walnut Hill Lane, #700 
Dalias, TX 75231 


FOR FURTHER INFORMATION CONTACT: 
Carol J. Soroka 
The Office of Continuing Education 
Baylor College of Medicine 
One Baylor Plaza 
Houston, Texas 77030 
(713) 798-6020 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 5 through August 31, 1989 


Sponsored by the Department of Ophthalmology, Stanford University Medical Center and 
presented in cooperation with the University of California, Davis; Pacific Presbyterian Medical 
Center; and the University of California, San Francisco. 


Learn the fundamentals of ophthalmology, through intensive lecture and laboratory work, at 
beautiful Stanford University near San Francisco. Both American and foreign participants are 
welcome. 


Sections include Anatomy, Microbiology and External Diseases, Pathology, Physiology and 
Biochemistry, Embryology, Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmol- 
ogy, Fluorescein Angiography, Optics and Theory of Refraction, and other important shorter 
subjects. 


Instructors include Doctors C. Beard, J. Bettman, D. Char, C. Dawson, D. Demartini, R. 
Dryden, P. Egbert, J. Eliason, M. Fishman, A. Flach, D. Guyton, J. Hetherington, C. Hoyt, M. 
Marmor, G. Paris, H. Schatz, A. Scott, W. Scott, R. Shaffer, M. Smith, G. Smolin, W. 
Spencer, R. Stamper and many others on the faculty of 60. 


Tuition is $1,550. For further information and application forms, please write to J. W. Bett- 
man, M.D., Department of Ophthalmology, A-157, Stanford Medical Center, Stanford, 
California 94305. 


THE BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


presents a course entitled: 


PROBLEM ORIENTED APPROACH TO VITREOUS SURGERY 
February 27 — March 1, 1989 Biscayne Bay Marriott Hotel 
Miami, Florida 


University of Miami Faculty 
George Blankenship, M.D. Mary Lou Lewis, M.D. 
Sandra Frazier-Byrne Don Nicholson, M.D. 
Elaine Chuang, M.D. Guy E. O'Grady, M.D. 
John Clarkson, M.D. Karl R. Olsen, M.D. 
Harry Flynn, M.D. Jean-Marie Parel, Ing. ETSG 


Guest Faculty 
Mark S. Blumenkranz, M.D. Wayne Fung, M.D. 
Kresge Eye Institute Pacific Medical Center 
William Beaumont Hospital San Francisco, California 
Royal Oak, Missouri 


* * * > > * * + * * * * * * * * 


This course is designed for practitioners in ophthalmology who are either performing vitreous surgery actively or who want to become 
further informed about the advances in vitreoretinal surgery. This course is meant to foster extensive interactions between the course 
participants and the course faculty, this interaction will be enhanced by the allocation of multiple discussion periods as well as case 
presentations to the faculty panel. A practical laboratory session is offered for an additional $100. Registration fee is $350 for all 
lectures. Registration fees include all course materials, coffee breaks, lunch on February 27 and 28 and a reception on Monday evening, 
February 27, 1989. Special rates have been obtained at the Biscayne Bay Marriott Hotel. 


This course has been approved for 12.5 hours in Category | AMA credit, with an additional 2 hours for the laboratory session. 


To register please send check in the appropriate amount payable to: ‘‘Continuing Education in Ophthalmology, Inc.” and mail to: 
Bascom Palmer Eye Institute, P.O. Box 015869, Miami, Florida 33101. Telephone: 305/326-6099. 
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5 Good Reasons to Automate .. . 





The Ophthalmology System 
from RLI 


Medicare Program Management. No more muddling through the Medicare maze! 
Now automatically post pertinent Medicare transactions to the patient record. Get 
more staff efficiency and accuracy. And eliminate another tedious manual procedure. 


Office Scheduling. When is my next cataract surgery? Which examination room 
is available at 3:15 Tuesday? Who were yesterday’s no-shows? With the RLI Resource 
Scheduler, you can schedule up to 10 different resources simultaneously. End con- 
flicts ... get reports on demand ... schedule around unavailable time blocks. Im- 
agine this level of discipline and control in your practice. 


DE 


Custom Insurance Forms. Here's the forms versatility you've dreamed of! This RLI 
software prints out the HCFA 1500 form. But it also reformats to other forms at 
your command. Ten miscellaneous fields can be placed anywhere; up to nine new 
forms can be stored at once. 


Electronic Medical Claims Transfer. No postage. No mail delays. Now transfer claims 
daily, electronically to insurance carriers over high speed phone lines. Rapid claims 
turnaround quickens your cash flow. And that looks great on the bottom line. 


RLI. A quarter-century relationship with eyecare professionals has taught us a lot 
about how you work and what you expect. Our IBM-based practice management 
system can take you as far and as fast as you like. Yes - RLI has the Ophthalmology 
system. And we'd like to have you as a valued customer. 





ee!) 


Need more reasons? Call 1-800-447-2205. In Illinois, 1-800-322-7344. 















Please have an RLI Representative call me about RLI Practice 
Automation Systems. 
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ADDRESS 
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Industry 
Remarketer 






RLI 9025 N. LINDBERGH DRIVE wees Senne tees 
PEORIA, ILLINOIS 61615 AJO (1/89) Ennn peels testers: 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Surgical Equipment 


Gerber Optical 

30 S. Satellite Rd. 

South Windsor, CT 06074 
Tel: (203) 282-2020 









E TEE 


Gerber Optical has introduced a 
microprocessor-controlled edger designed for 
dry cutting operation on CR-39, polycarbonate, 
and high-index lenses. The accurate geometry 
data needed to direct the LE-3 originates from a 
Gerber Frame Tracer, eliminating the need for 
patterns. Data may come directly from the 
Frame Tracer or through an intermediate stor- 
age computer. Operation of the edger is sim- 
ple, requiring only entry of a job number (by 
bar code wand or keyboard) and loading of the 
lens. After that, all edging operations are auto- 
matic, including roughing, finishing, beveling, 
and pin beveling. 

The LE-3 uses a three-dimensional probing 
process that precedes the edging cycle. The 
information captured in this quik-map opera- 
tion allows the system to place the bevel, wire 
groove, and pin bevels without trial and error 
or operator intervention. While the edging 
cycle is completely automatic, the LE-3’s built- 
in computer accommodates the widest possible 
range of jobs. Set-up parameters include choice 
of bevel location, lens material, and size adjust- 
ment. 


b Intraocular Lenses 


lolab Corp. 

500 lolab Dr. 
Claremont, CA 91711 
Tel: (714) 624-2020 





Iolab Intraocular, a division of lolab Corp., 
announced the availability of a new series of 
lenses: EZVUE one-piece lenses with violet 
haptics. These lenses provide better visualiza- 
tion during insertion. They will also aid the 
surgeon in placing both haptics in the capsule. 
The deep violet color of the EZVUE haptic is 
the same stable, nontoxic color that is used in 
Vicryl absorbable ophthalmic sutures. 

The EZVUE lenses offer the identical haptic 
flexibility and performance as equivalent clear 
haptic lenses. These large optic, lathe-cut violet 
haptic lenses are now available in a variety of 
styles. They are also enhanced by the Class I, 
ultraviolet-absorbing feature, UVBLOC Plus. 





Storz Ophthalmics, Inc. 
1365 Hamlet Ave. 
Clearwater, FL 34616 
Tel: (813) 441-3556 


Storz Ophthalmics, Inc. announced that 
two of its newest (Coburn one-piece, 
polymethylmethacrylate-absorbing lenses, the 
94-KUV and the P004-UV, have been recom- 
mended by the Food and Drug Administration 
Ophthalmic Panel for premarket approval. 
These lenses were designed by Charles D. 
Kelman, M.D., and are manufactured using 
Plexiglas UF3. These posterior chamber lenses 
feature a new triple-fulcrum haptic design that 
works in tandem with the gently tapered optic 
to give surgeons extra flexibility and ease of 
implantation. A narrow incision profile enables 
these lenses to clear even a small pupil, allow- 
ing for a reduction in the size of the incision. 


January, 1989 


SOOO 


æ UNITED SONICS PUTS MORE PHACO CAPABILITY 
_ N IN YOUR HANDS FOR LESS. 


| ren sores 


Looking for small-incision 
surgical equipment with full 
linear power? Look into the 

new Phaco 3000™ Linear. 


| CONTROL MODE ~ | 


| SELECT 
| © -L 


Besides linear capability, you also get a small, 
lightweight autoclavable handpiece. Increased 
stroke length. Automatic tuning circuitry. And the 
ability to easily adapt to the I/A of your choice* 


Here’s more good news. The new Phaco 3000L 
costs substantially less than other systems. 

So, combined with United Sonics’ DRG-responsive 
reusable needles and sleeves, you make a major 
transition without a major investment. And our 


highly trained equipment and surgical specialists 

make sure the transition is a smooth one. 

To arrange a surgical evaluation, 

call United Sonics, toll-free, at 1-800-874-1133 uniteD Sonics 
(in New York, 516-434-8800) or use our 

TWX number, 510-224-6182. 180 Vanderbilt Parkway, Hauppauge, NY 11788 


*Call United Sonics for information on the Phaco 3000 series system compatible with your I/A. The Phaco 3000L is compatible with: 
CooperVision’s Cavitron 6000, 6500, 7000, 7500, 8000; System VI™; and Ocutome’ Il — Coburn I&A — MID Labs/Alcon MVS 
Systems — Microvit™ — OMS I/A — Cilco’s I/A 2000™ and I/A Vitrophage™ 9000 — Site TXR™ — and many other I/A systems. 
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The biconvex optic design of these lenses 
provides a physiologic advantage and address- 
es one of the major issues confronting implant- 
ing surgeons: minimizing capsular opacifica- 
tion without increasing the probability of glare. 
The 94-KUV offers a 7.0-mm optic, and the 
P004-UV incorporates a 6.0-mm clear optic into 
this intraocular lens design. 


» Pharmaceuticals 


Lederle Laboratories 

3365 Tree Court Industrial Blvd. 
St. Louis, MO 63122 

Tel: (314) 225-5051 





Neptazane methazolamide in 25-mg strength 
tablets is now available from Lederle Laborato- 
ries and Storz Ophthalmics in bottles of 100. 
The new strength tablets are designed to help 
ophthalmologists more easily titrate glaucoma 
therapy. Patients will no longer have to break 
Neptazane in 50-mg strength tablets during 
dose adjustments. 


Bausch & Lomb Pharmaceuticals 
11300 49th St. North 
Clearwater, FL 34622-4807 
Tel: (813) 572-4040 

Bausch & Lomb Pharmaceuticals has intro- 
duced Bio-Cor 72 Collagen Corneal Shields, 
which provide patient comfort, protection, and 
lubrication for approximately 72 hours. Bio-Cor 
72 Collagen Corneal Shields deliver extended 
relief from discomfort that results from postop- 


erative, traumatic, and nontraumatic corneal 
conditions. 

Manufactured from 100% porcine scleral col- 
lagen, the Bio-Cor 72 shield is clinically com- 
patible with the collagen in the human eye. 
When hydrated by tears, it dissolves gradually 
to create a continuous protective layer. 

Each shield is sterilized and packaged in a 
sterile pouch, marked with lot number and 
expiration date. Packaged two pouches per box, 
Bio-Cor 72 Collagen Corneal Shields are avail- 
able in 12 packs, cases of 240, and in combina- 
tion packs with other duration Bio-Cor 72 Col- 
lagen Corneal Shields. 


lolab Pharmaceuticals 
500 lolab Dr. 
Claremont, CA 91711 
Tel: (714) 624-2020 


Iolab Pharmaceuticals, a division of Johnson 
& Johnson, now offers Miochol (acetylcholine 
chloride) in two new packages—Miochol Sys- 
tem Pak and Miochol System Pak Plus IOCARE 





BSS. Each Miochol System Pak includes Mio- 
chol, sterile 3-ml B-D syringe, sterile 0.2-~m 
DynaGard filter, and sterile IOCARE Steri- 
Tags. Miochol System Pak Plus IOCARE BSS 
includes all of the components in the Miochol 
System Pak plus two 15-ml bottles of IOCARE 
BSS. 


January, 1989 





Special 


for the Ophthalmologist! 


Complete Zeiss Microsurgical Systems — 
OPM!’ Operation Microscope, Stand, 
Accessories—configured for you, ready to use, 
priced right! All optics multi-coated. 


All quality, Zeiss! 




















ZMS-104 SYSTEM 


MICROSCOPE BODY 
19-FR with 
magnifica- 
tion changer 
in 5 steps, 
built-in FR 
coaxial il- 
lumination system with retinal 
protection device, receptacle 
for insertable filter sliders, 
and dovetail for 
illumination accessories 

Objective f=175mm 
Inclined binocular tube f= 170 

2 Screw-mount, Wide-field, 
High-eyepoint eyepieces 
10 x /22B 

Fiber Optic Illuminator 

STANDARD-O STAND 
with column 1880mm, 

Sliding microscope carrier 
arm, motor drive head 
and foot switch. 


© Copyright 1988 Carl Zeiss, Inc. 


























ZMS-103 SYSTEM 


MICROSCOPE 
BODY 6S-FR 
with motorized 
1:4 zoom sys- 
tem w/manual 
override, 
built-in ; 
FR coaxial illumi- 
nation system with retinal 
protection device, receptacle 
for insertable filter sliders, 
and dovetail for illumination 
accessories 

insertable filter slider 
with UV filter GG475 

Objective f=175mm 

Inclined binocular tube 
f=170 

2 Screw-mount, Wide- field, 
High-eyepoint eyepieces 
10 x /22B 

Fiber Optic Illuminator with 
tiber optic light guide 

STANDARD-B STAND 
with column 1880mm, 
sliding microscope 
carrier arm and 
12-Function Foot 
Control Panel 












ZMS-101 SYSTEM 


MICROSCOPE BODY 6S-FR with 
motorized 1:4 zoom system 
w/manual override, built-inFR $S 
coaxial illumination system with 
retinal protection device, recepta- 
cle for insertable filter sliders, 
and dovetail for illumination 
accessories 

Objective f=175mm 

Inclinable 0-60° Binocular 

Tube f= 170 . 

2 Screw-mount, Wide- 
field, High-eyepoint 
eyepieces 10 x /22B 

Motorized X-Y Adjust- 
ment Coupling 2 with 
Automatic Recentering 

UNIVERSAL S-3-B FLOORSTAND 
with 14-Function Foot Control Panel 

DUO Fiber Optic Illumination System 

Horizontal Arm for suspension of microscope 


ZMS-102 SYSTEM 


MICROSCOPE BODY 6C-FR 
UNIVERSAL S-3-B FLOORSTAND 


For the full story on these systems, 
contact your Zeiss dealer. For the 
name of your nearest dealer, call 
(800) 522-5204. In New York, call 
(914) 681-7768. 


Carl Zeiss, Inc. 


One Zeiss Drive 
Thornwood, NY 10594 


914-747-1800 West Germany 
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» Diagnostic Equipment 


Carl Zeiss, Inc. 
One Zeiss Dr. 

Thornwood, NJ 10594 
Tel: (914) 747-1800 
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Carl Zeiss, Inc., is now offering DATAPHOT 
II, which imprints both patient identification 
numbers and photographic time intervals dur- 
ing fluorescein angiography. The DATAPHOT 
II attaches to the Zeiss FF-4 and FK-30 fundus 
cameras, 75 SL/P slit lamp, and 40 SL photo slit 
lamp. The device may also be used with se- 
lected 35-mm cameras, including the Contax 
RTS2 with professional motor drive and the 
Nikon F3 with MD4 motor drive. 

For ease of operation, DATAPHOT II is trig- 
gered through the fundus camera or photo 
slit-lamp switch and is automatically synchro- 
nized with the 35-mm camera shutter. The 
device allows sequenced time signatures as fast 
as one-tenth per second and patient identifica- 
tion numbers of up to four digits. An ergonom- 
ically located starter button ensures easy start- 
up without having to locate the switch visually. 
Precise recording continues up to 1,000 sec- 
onds before resetting. 


If no data imprinting is required, both patient 
identification numbers and timing functions 
can be independently switched off. DATA- 
PHOT II can accommodate film speeds ranging 
from ASA 25 to 100, and 200 to 400. 


Mentor O & O, Inc. 
3000 Longwater Dr. 
Norwell, MA 02061 
Tel: (617) 871-6950 





Mentor O & O, Inc., has developed three 
new accessories for its BAT brightness acuity 
tester. The tinted lens holder (Product No. 
22-4517) can be used to evaluate tinted lenses 
under different glare conditions to determine if 
any special tints can help reduce mild function- 
al vision complaints. Any tinted lens, 65 mm in 
diameter, will fit the clip-on holder and the lens 
rings. 

The tinted lens ring holder (Product No. 
22-4518) is designed to be used with the tinted 
lens holder and contains ten tinted lens rings. 
This set facilitates the use of tinted lenses 
during patient testing and also helps to keep 
the lenses clean. 


January, 1989 
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LOOK 


FOR THE 
ADVANTAGES 
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ai 


VSN ZELZO viN VOIseg 


HANI HOOT. C Jeans HOOT 


THOUGHTFULLY DESIGNED FOR THE BUSY OPHTHALMOLOGIST 


E Our new innovative custom protector pack provides you with a superior 
disposable ophthalmic instrument in factory fresh condition. 


E See the instrument, before opening the package. See-through packaging 
enables examination prior to opening sterile pack. Reduces selection errors. 


WE Double packaged, sterile, with unique needle protector. Keeps instrument 
safe and damage-free. 


WE Clear, sharp professional labeling. 


E Easy-peel Tyvek® pouch minimizes particle spread. 


E Smoothly engineered blister pack with rounded corners reduces risk of 
puncture of other packs and gloves. 


@ User-friendly pack is easy to open and safely remove the product without 
damage. 


FULL RANGE OF DISPOSABLE OPHTHALMIC INSTRUMENTS 


™ 
45 Charles Park Road Toll Free Telephone 
P.O. Box 143 800-821-8349/800-292-LOOK 
Boston, MA 02132 U.S.A. ZINC, in mass.: 617-325-2112 Fax 617-325-8955 


® Tyvek Registered Trademark of Dupont 
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The trial lens holder (Product No. 22-4516) 
facilitates the use of trial lenses, if required, to 
assure testing is conducted with the patient's 
best visual acuity. 





Allergan Humphrey 

3081 Teagarden St. 

San Leandro, CA 94577 

Tel: (800) 227-1508 (National) 
(800) 826-6566 (California) 


ata < ‘ -5 EÑ i. oe vy 


Allergan Humphrey has introduced automat- 
ic refractor Models 550, 560, and 570. The 
new models feature automatic, operator- 





independent alignment. The instruments are 
automatically positioned at the proper vertex 
for each patient. A preprogrammed sequence 
mode automatically aligns, measures both 
eyes, prints, and clears at the touch of a control 
for faster, easier objective refractions. 

Each of the new Humphrey automatic refrac- 
tors will also automatically calculate and print 
the patient’s pupillary distance. Models 560 
and 570 include glare testing and various sub- 
jective features. Model 550 is an objective-only 
refractor. 


» Contact Lens Supplies 


Bausch & Lomb 

Personal Products Division 
Rochester, NY 14692-0450 
Tel: (716) 338-6000 

Bausch & Lomb has introduced a new buff- 
ered formula HYPO-CLEAR sterile saline spray 
for soft contact lens wearers that helps ensure 
patient comfort and encourage patient compli- 
ance. The 100% preservative-free aerosol spray 
now has a borate-buffered formulation. This 
buffer system more closely matches the pH of 
the human eye. A 360-degree nozzle that will 
spray from any angle has also been added. In 
addition to patient convenience, this feature 
reduces the potential for unused saline remain- 
ing in the aerosol can. 

The improved saline spray is available in 
some Bausch & Lomb thermal care kits in a 4-fl 
oz size and at retail stores in 8- and 12-fl oz 
sizes. 


January, 1989 
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SELECT THE LEADER... 
VISITEC® FOR SINGLE USE 
ANTERIOR CHAMBER CANNULAS 
designed for use with viscoelastics, 
miotics, fluid and air. Special rounded 
tip allows easier and safer insertion through 
wound. Available in 30g, 27g, 25g, and 21g. The é 
NEW VISCOFLOW™ (5007) specially formed design 
permits easier placement of viscous material to all areas 
of the anterior chamber and capsular bag. 


VISITEC® CONTINUES TO OFFER A CYSTOTOME TO 


VISITEC® - for all the right reasons: 
e Plastic luer lock hubs provide a better 
fit, eliminating leakage. 


FIT ALMOST EVERY CAPSULOTOMY TECHNIQUE, straight or e Products always clean, sterile, sharp 
formed, irrigating or non-irrigating, first from VISITEC.® The NEW 5004, and ready to use, reducing possible 
designed for use on deep set eyes and small pupils, infections. No damaged instruments 
also excellent for endocapsular surgery. caused by improper cleaning. 

& 
THE VISITEC® RETROBULBAR NEEDLES have point and needle A D Aa CA 
encased in a protective plastic sheath. The shortened single bevel of sterilization and handling 
the “Atkinson” point decreases the possibility of retrobulbar hemorrhage \ 
and optic nerve sheath penetration. The NEW 5001 Peribulbar Needle WRITE OR CALL FOR A COMPLETE 
is developed for periocular injections. CATALOG AND PRICE LIST 


VISITEC COMPANY 
2219 Whitfield Park Drive, Sarasota, FL 34243 + 813-758-1428 
800-237-2174 » 800-543-2127 (In Florida) » Telex 5106000179 « FAX 813-753-7473 
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oth Annual The Masters 
Live Video | of Ophthalmic 
Ophthalmic i 

Plastic Surgery x lastic Sur. gery 


Workshop Lacrimal, Eyelid 
& Orbital Surgery 


Friday & Saturday e March 10-11, 1989 


COURSE DIRECTORS: 

Richard D. Lisman, M.D., Murray Meltzer, M.D., 
Rene Rodriquez-Sains, M.D., Byron Smith, M.D 
STAFF SURGEONS.: 

Frederick Jakobiec, M.D., Albert Hornblass, M.D., 
Byron Smith, M.D 

INSTRUCTORS 

Bryan Arthurs. M.D . Edward Bedrossian. Jr .M D . 


S Gilbard. M.D.. K h Hyde. M D . 
Donald McDonald. M D Philp Sena M D Manhattan 
INVITED SURGICAL “MASTERS” Eye, Ear & Throat Hospital 
A. Jan Berlin. M.D.. Richard Dortzbach.M D . Allen Putterman. M D ? 10 East 64th Street 
CURRICULUM: New York, 10021 

’ 


This course will cover the major topics in ophthalmic plastic surgery that coincide 
with the major areas of expertise of our invited Master surgeons. These topics will be LIMITED REGISTRATION 
informally taught by lecture and live surgery 

a. Orbital and Lacrimal Surgery d. Ectropion & Entropion Correction CONTACT 

b. Blepharoplasty e. Cryosurgery Ophthalmology Course Coordinator 

c. Ptosis Surgery f. Socket Surgery Manhattan Eye, Ear & Throat Hospital 
Participants are allowed free access to OR’s. teaching classroooms and simulcast video 210 East 64th Street, NYC, NY 10021 


LSU ANNUAL CONFERENCE: WHAT'S NEW © IMPORTANT 


April 21—22, 1989 
at LSU Eye Center and LSU Medical Center, New Orleans, Louisiana 
Sponsored by the Departments of Ophthalmology, New Orleans and 
Shreveport 


FEATURING 


THE HENRY J. L. VAN DYK MEMORIAL LECTURE BY ROBERT E. L. KALINA, SEATTLE, WASHINGTON 
UPDATE SUBJECTS TO INCLUDE: 
Anterior Segment Posterior Segment 


Acanthamoeba Keratitis Epikeratophakia Intraocular Tumors 

Macular Degeneration IOL (Koziol-Peyman lens) (Present Status) Vitreous Surgery 

Corneal Storage and Growth Factors RK & Other New Procedures Ocular & Orbital Imaging 

Improved Drug Delivery with Collagen Shields Excimer Laser ROP 

Herpes—New Approaches (See the machine & patients) nee Retinopathy 
Uveitis 


COURSE DIRECTORS — Gholam Peyman, Joel A. Schulman, Darrell E. Wolfley 
GUEST FACULTY 


Thomas E. Acers, Oklahoma City Malcolm N. Luxenberg, Augusta 
James G. Diamond, New Orleans Mahmood F. Mafee, Chicago 
Frederick T. Fraunfelder, Portland David Meyer, Memphis 
Miles H. Friedlander, New Orleans Robert P. Murphy, Baltimore 
Barrett G. Haik, New Orleans George W. Weinstein, Morgantown 
LSU FACULTY 
Bruce A. Barron Kurt A. Gitter Marguerite B. McDonald 
Robert Cangelosi Charles M. Gremillion, Jr. Gholam A. Peyman 
Rudolph M. Franklin Michael S. Insler Joel A. Schulman 
James P. Ganley Herbert E. Kaufman Riley E. Sibley 
Registration Fee $175.00 12 hours CME Category | Credits 
FOR FURTHER INFORMATION, contact Adrienne Miester, LSU Eye Center, 2020 Gravier Street, Suite B, New Orleans, LA 70112. 
PHONE (504) 566-6700, Ext. 343 
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AJO CLASSIFIED ADVERTISING 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES .. . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch, per issue. 
Classified advertising is non-commissionable. Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 
initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is not included in 
the 40 word limit). Blind box responses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be 
considered a display ad. Each inch contains a maximum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th of the month, two months before the month in which the ad is 
to appear. 


RESPONSES TO BLIND BOX ADS: Address responses to Box —__ 
North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 


AJO, American Journal of Ophthalmology, 435 


POSITIONS AVAILABLE 


NAPLES FLORIDA: Well-known as one of the most fabulous communities in 
which to live. Interesting and challenging cases. No refractions, emergency 
call or administrative headaches. Choose your hours. Exceptionally desir- 
able position for full or part time medical ophthalmologist. Reply Box 044 
AJO. 


MIDWEST: Extremely busy general ophthalmologist seeking partner for large 
multi-specialty group in delightful midwest community. All modern equip- 
ment available including argon and YAG laser, fluorescein angiography, 
phaco emulsification. Send photo and resume to Box 054 AJO. 


GENERAL OPHTHALMOLOGIST 


The Permanente Medical Group, Inc., Santa Clara, CA (45 miles south 
of San Francisco), seeks a board certified or eligible general ophthal- 
mologist with an interest in glaucoma and its surgical management. 


Present staff includes 6 ophthalmologists to serve over 200,000 
Health Plan members. Competitive salary and outstanding benefits. 
Send CV to: G. Wong, M.D., Department of Ophthalmology, 900 Kiely 
Bivd., Santa Clara, CA 95051. 





OPHTHALMIC TECH: For ophthalmic plastic surgery-general ophthalmology 
practice. West Palm Beach, Florida. Experienced tech to assist in major 
orbital and oculoplastic surgery, opthalmology practice, photographic re- 
cords, screening. No CL’s, retina. Michael Patipa, M.D. (407) 832-1448. 


OPHTHALMOLOGIST: To join ophthalmic surgery practice. Progressive metro- 
politan area/Southeast. Practice located in beautiful, university community 
with excellent access to numerous recreational and cultural activities. Pre- 
fer training in glaucoma, kerato/refractive/cornea. Supportive medical and 
administrative staff. Research opportunities. Send C.V. to Box 064 AJO. 





NEURO-OPHTHALMOLOGIST 


LSU Eye Center has an opening for a Neuro-Ophthalmologist. The in- 
cumbent should be able to combine patient care with teaching and seri- 
ous research. Applicants please contact: Herbert E. Kaufman, M.D., 
LSU Eye center, 2020 Gravier Street, Suite B, New Orleans, LA 70112. 


LSUMC is and EEO/AA Employer 





SALESPEOPLE: Growing surgical eye instrument company looking for sales- 
people who have own company and would like to sell our instruments on a 
commission basis only. Please send resume to: L. Potter, P.O. Box 642, 
Elburn, IL 60119. 


CENTRAL MASSACHUSETTS: Ophthalmologist, BC/BE, sought by 5-member 
department in an established, rapidly expanding multispecialty group prac- 
tice. Physician owned and directed. Subspecialty interest in glaucoma/reti- 
na preferred. Send C.V. to: Medical Director, The Fallon Clinic, Inc., 630 
Plantation Street, Worcester, MA 01605. 


SAN FRANCISCO BAY AREA 


Opening available for general ophthalmologist in a stable, well estab- 
lished practice located 10 miles from San Francisco. Current depart- 
ment consists of 3 general ophthalmologists, subspecialists in retina, 
glaucoma, pediatrics/strabismus, oculoplastics and cornea plus a full 
complement of optometrists who do all refractions and contact lens 


work, and excellent support personnel. Guaranteed salaried positions 
(leading to full shareholdership) plus all malpractice and health insur- 
ance premiums paid. Benefit package includes a minimum of 4 weeks 
paid leave yearly, minimal call and no required evening or weekend 
hours. All patients and state of the art equipment supplied by the group. 
Send C.V. to Richard A. Brown, M.D., 280 W. MacArthur Bivd., Oak- 
land, CA 94611 or call (415) 596-6636. 





64 AMERICAN JOURNAL OF OPHTHALMOLOGY January, 1989 


ASSOCIATE: Busy two-man ophthalmology group with excellent clinical and 
surgical practice, seeks third associate to do cornea and general ophthal- 
mology. Will consider other subspecialties. Location: Ann Arbor, MI. Com- 
petitive salary and benefits package. Start July 1989. Reply Box 043 AJO. 


OPHTHALMOLOGIST 


Navajo Nation Health Foundation in Ganado, Arizona is seeking an 
ophthalmologist to continue and build the first non-federal practice on 


the Reservation. Join staff of nine primary-care physicians providing 
services to Native Americans in the high desert country of the Colora- 
do Plateau. Send C.V. to Cathy Carpenter, M.D., Medical Director, 


Sage Memorial Hospital, Box 457, Ganado, Arizona 86505. SOUTHWEST MICHIGAN 





Beautiful historic community in southwest Michigan is actively seeking a 
BE/BC Ophthalmologist to complement an active, progressive medical 
staff. Outstanding growth potential with extensive practice support guaran- 


NORTHERN CALIFORNIA: General ophthalmologist or subspecialist to join 3- 
man group in well equipped San Jose office. Reply to: Chief of Ophthalmolo- 
gy, The Permanente Medical Group, Inc., 270 International Circle, San Jose, 
California 95119-1197. 


teed. A competitive compensation and benefit package will be tailored to 
the candidates needs. Send C.V. or contact: Linda M. Richardson, Bronson 
Management Services Corporation, 150 East Crosstown Parkway, Suite 
215, Kalamazoo, Michigan 49001, (616) 344-6444. 





SEEKING MEDICAL OPHTHALMOLOGIST: with experience in glaucoma, pedi- 
atric and/or oculoplastic for well-established West Coast Florida eye clinic. 
Generous compensation package. Forward recent photograph and C.V. to 
P.O. Box 40457, St. Petersburg, Florida 33743-0457. 


MEDICAL RETINA/LASER 


Vitreoretinal group practice in the Southeast has a full-time position 
for a physician to provide full medical retina/laser/retinal diagnostic 
services for the main office of a 7-physician retina subspecialty group 
active in high quality tertiary referral care, research, publication, and 
resident education. Will provide training if necessary. Salary negotia- 
ble. Send complete CV to Box 069 AJO. 


OHIO RETINA OR PEDIATRICS: Feliowship-trained physician to complement 
busy cataract surgeon. We have the latest equipment and a talented staff. 
Outstanding opportunity. Salary with incentives, fringe benefits and mal- 
practice insurance. May work part time, if desired. Reply to Box 070 AJO. 





FACULTY POSITION 


Available for ophthalmologist with a subspecialty interest in vitreo- 
retinal surgery to participate in clinical consultations, research and 
teaching. M.D. degree and completion of approved U.S. residency. 
With one or two years of fellowship training. Board eligible or certified. 
Florida license required. Affirmative action/equal opportunity employ- 
er. Contact: Dr. Edward W. D. Norton, M.D., Bascom Palmer Eye Insti- 
tute, P. O. Box 016880, Miami, FL 33101. 


MARYSVILLE 
MEDICAL 
GROUP 


We are a 46 physician multi-specialty 
Group seeking a Board Certified/Eligible 
General Ophthalmologist. The Eye De- 
partment consists of two Ophthalmolo- 
gists and optometric support. We offer a 
competitive salary first year with produc- 
tion incentive, partnership thereafter. 
For additional information, please send 
CV to: 


Warren J. Boyer, Jr., M.D. 
Marysville Medical Group 
800 Third Street 
Marysville, California 
95901-5889 


PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in pediatric ophthalmology. State-of-the-art Clinical Eye Center 
with approved freestanding outpatient ophthalmic surgical facilty. Beau- 
tiful and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore, and Philadephia. Reply to Box 071 AJO. 


GLAUCOMA 


Ophthalmologist with subspecialty training 
in glaucoma is sought for full-time position 
in University Department of Ophthalmology, 
academic rank commensurate with creden- 
tials. Must have completed an approved 
eye residency program, appropriate fellow- 
ship training and be Board certified or eligi- 
ble. Duties include teaching residents and 
medica! students, patient care and re- 
search. Send curriculum vitae, publications 
list and the names and addresses of 3 refer- 
ences to: 


JAMES P. MC CULLEY, M.D. 
PROFESSOR AND CHAIRMAN 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF TEXAS 
SOUTHWESTERN MEDICAL CENTER 
5323 HARRY HINES BLVD. 
DALLAS, TEXAS 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 
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Clinical Ophthalmology Research Professionals 


Excellence In Eye Care Begins With You. 


Scientific excellence is key to Allergan’s ascent to leader- 
ship in eye care products. Our growth has created oppor- 
tunities for two select professionals to lead our ophthalmic 
clinical research efforts. 


Director, Ophthalmic Clinical Research 


This key position is responsible for directing all 
ophthalmology clinical activities for meeting regulatory 
safety and efficacy requirements for new-product and 
market-claim submissions. The selected candidate will pro- 
vide clinical direction for product development, and 
market support for new and existing products world-wide. 


The position requires an M.D. with full A S asad 
specialist training in ophthalmology, two to five years in 
clinical practice and two to five years experience in in- 
dustrial clinical research management. A broad understan- 
ding of clinical ophthalmology and ocular pharmacology is 
essential, as are good communication skills. 


research programs in support of new-product development 
and post-marketing studies. The position involves con- 
tinuous interface with company regulatory affairs, 
marketing, communications and legal departments, as well 
as regulatory agencies and clinical ophthalmologists out- 
side Allergan. 


Candidates should have one of the following: a Ph.D. in 
life sciences or equivalent experience; an M.D. with full 
postgraduate specialist training in ophthalmology. At least 
five years experience in managing ophthalmic clinical 
research programs in an industrial environment is essen- 
tial, as are excellent communication skills. Related phar- 
maceutical industry experience is preferred. 


Allergan rewards achievement with an excellent salary and 
benefits package, and strong promotional opportunities in 
a fast growing company. Send your resume and salary 
history to Allergan Pharmaceuticals, Human Resources 








TWENTIETH 
JULES STEIN LECTURE 
Alan C. Bird, M.D., ER.C.S. 


Moorfields Eye Hospital 
London, England 


AND 


ANNUAL 
POSTGRADUATE SEMINAR 


Retinal and Choroidal Diseases: 
Inflammatory, Vascular, and 
Degenerative 


Friday, April 7-Saturday, April 8, 1989 
Century Plaza Hotel 





Associate Director, Clinical Research 


As the company’s chief expert on glaucoma, the selected 
candidate will be responsible for directing human clinical 


Co-Chairs 

Allan E. Kreiger, M.D. 
John R. Heckenlively, MLD. 
Hilel Lewis. M.D. 

Yossi Sidikaro. M.D.. PRD. 
Bradley R, Straatsma. M.D. 
Marc ©. Yoshizumi, M.D. 


Guest Faculty 
W. Richard Green, M.D. 
Baitimore, Maryland 
Lee M. Jampol. M.D. 
Chicago, illinois 
Henry |. Kaplan, MLD, 
St. Lonis, Missourt 
Maurice B. Landers. M.D. 
Sacramento, California 
Robert P Murphy M.D. 
Baltimore, Maryland 
Ronald £. Smith. M.D. 
Las Angeles. California 


UCLA School of Medicine Faculty 
Aaron P Appiah, M.D. 

Dean Bok. Ph.D. 

Norman E. Byer. M.D. 


Joseph L. Demer, M.D.. Ph.D. 


Kenneth R. Diddie, M.D. 
Robert Y. Foos, M.D. 
Gary X. Holland, M.D. 
Stanley M. Kopelow, M.D. 
Richard W Young. Ph.D. 





Dept. KW-AJO, 2525 Dupont Drive, Irvine, CA 92715. 
Equal Opportunity Employer M/F/H/V. 


GROWTH WITH VISION 
= ALLERGAN PHARMACEUTICALS 


This two-day seminar will discuss current techniques 
for diagnosis and management of retinal and choroidal 


disease. Section topics include Age-Related Macular 
Degeneration. Diabetes and Vascular Occlusions, 


Posterior Segment Inflammatory Disease and Horizons. 


and Retinal Detachment. Ample opportunity will be 
provided for questions and discussion. 


A dinner dance honoring Dr. Bird and the course 
faculty will be held at the Beverly Hills Hotel on 
Friday evening, April 7, 1989. 

Registration Fees 

Practicing Physicians. $474.00 

Residents and Technicians. $190.00 

Dinner Dance. per person. $60.06 

CME Category I Credit. lo hours 


To receive a detailed program announcement. call or write: 
Gretchen Falve 


Director uf Academic Programs 
OT-N22 Jules Stein Eve Institute 
UCLA Medical Center (CHS) 

Los Angeles, California 90024-1771 
(213) 825-4617 
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OCULAR 
PATHOLOGIST 


Full-time position in University Department of 
Ophthalmology for ophthalmologist with sub- 
specialty training in ocular pathology. Aca- 
demic rank commensurate with credentials. 
Must have completed an approved eye resi- 
dency program, appropriate fellowship train- 
ing and be Board certified or eligible. Duties 
include teaching residents and medical stu- 
dents, patient care and research. Send curric- 
ulum vitae, publications list and the names and 
addresses of 3 references to: 


JAMES P. MC CULLEY, M.D. 
PROFESSOR AND CHAIRMAN 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF TEXAS 
SOUTHWESTERN MEDICAL CENTER 
5323 HARRY HINES BLVD. 
DALLAS, TEXAS 75235-9057 
(214) 688-3407 


Equa! Opportunity Employer 


OPHTHALMOLOGIST 


HARVARD COMMUNITY HEALTH 
PLAN is New England’s largest and most 
experienced HMO. We currently serve over 
385,000 members in ten staff model Health 
Centers and twelve affiliated Medical 
Group practices. We are seeking a BC/BE 
general ophthalmologist for July, 1989. We 
offer a challenging office and surgical prac- 
tice with staff privileges at Massachusetts 
Eye and Ear Infirmary and the opportu- 
nity for a Harvard Medical School teach- 
ing appointment, and an excellent 
compensation and benefit package includ- 
ing paid malpractice. 


Please send CV. to Harold W. Forbes, 
M.D., Director of Physician Recruit- 
ment, Harvard Community Health 
Plan, 10 Brookline Place West, 
Brookline, MA 02146 or call (617) 
731-8275. 


An equal opportunity employer 


‘ea Harvard Community 
Health Plan 
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OPHTHALMGLOGISTS: Share the advantages of joining an established 
multispecialty staff model HMO. Rhode Island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 
growing membership. Supportive medical and administrative staff, 
teaching opportunities, and liberal fringe benefits. For further informa- 
tion contact: Medical Director, Rhode island Group Health Association, 
Two Davol Square, Providence, Ri 02903. 


GLAUCOMA — HAWAII 


BC/BE Ophthalmologist with fellowship training or strong interest in 
medical and surgical glaucorna is sought for a position with 6 other 
ophthalmologists and 12 optometrists. The Eye Department services 
the needs of 160,000 members of the Kaiser Permanente Medica! 
Care Program in Hawaii. Subspecialities of cornea and retina are rep- 
resented within the Group. Only medical and surgical practice is in- 
volved, no refractions. Favorable starting salaries, opportunity for aca- 
demic association. Reply to Stephen Miller, M.D., Chief, 
Ophthalmology Department, Kaiser Permanente Medical Center, 3288 
Moanalua Road, Honolulu, Hawaii 96819. Telephone: (808) 834-9256. 





OPHTHALMOLOGY POSITIONS 


The Department of Ophthalmology at the Medical College of Georgia is 
seeking twe full-time faculty members at the Assistant Professor level 
or above (academic rank commensurate with credentiats) with sub- 
specialty training in retina/vitreous, neuro-ophthaimoiogy, or glauco- 
ma. Must have completed approved eye residency, appropriate fellow- 
ship training, and be Board certified or eligible. Responsibilities include 
patient care, teaching, and research. 

Send curriculum vitae, list of references and other support information 
to: 


Malcoim N. Luxenberg, M.D. 
Professor and Chairman 
Department of Ophthalmology 
Medical College of Georgia 
Augusta, GA 309 12-3400 
404/721-4237 


The Medical College of Georgia is an EEO/AA employer. 





ASSISTANT PROFESSOR 


Full-time Assistant Professor position available July 1, 1989 inchates, teaching, 
research and patient care. Candidates must be certified by the ABO and have 
completed vitreoretinal fellowship training. Additional academic experience and 
experience in clinical vision research highly desirable. Closing date for applica- 
tions is March 1, 1989. The University of Washington is an affirmative action, 
equal opportunity employer. Contact Robert E. Kalina, M.D., Department of Oph- 
thalmology, RJ- 10, University of Washington, Seattle, Washington 98195. 


FACULTY POSITION 


The Department of Ophthalmology at Penn State's Milton S. Hershey 
Medical Certer is seeking to fill a full-time faculty position in Oculo- 
plastic Surgery. Responsibilities include patient care, teaching and re- 
search. The position is available immediately at either the Assistant or 
Associate Professor level with salary negotiable based upon back- 
ground and experience. At least one year of subspecialty training is 
essential, and all candidates must be at least Board Eligible. 
Please address inquiries to: 
Joseph W. Sassani, M.D. 
Chief of Ophthalomology 
The Milton S. Herhey Medical Center 
Post Office Box 850 
_ Hershey, PA 17033 


An Equal Opportunity/Aftirmative Action Employer. 
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‘ British Journal of Ophthalmology November 1988 Vol. 72 No. 11 


Contents 


A rapid method of grading cataract in epidemiological studies and eye surveys V MEHRA AND D C MINASSIAN 
A case-control study of cataract in Oxfordshire: some risk factors RUTH VAN HEYNINGEN AND JOHN 3 HARDING 


Drugs, including alcohol, that act as risk factors for cataract, and possible protection against cataract by 
aspirin-like analgesics and cyclopenthiazide JOHN J HARDING AND RUTH VAN HEYNINGEN 


Stabilisation of refraction following cataract surgery PETER R BARANYOVITS 
Surgery of aphakic retinal detachment MOHINDER SINGH 


Visual after-effects associated with the use of high-resolution visual display units D L SMERDON AND 
H E WILLSHAW 


Long-term follow-up of a prospective trial of argon laser photocoagulation in the treatment of central serous 
retinopathy LINDA FICKER, GILLIAN VAFIDIS, ADRIAN WHILE, AND PETER LEAVER 


Changing fluorescein angiographic appearance of a subretinal membrane GIUSEPPE GIUFFRÈ page 835 


Photocoagulation of raised new vessels by long-duration low-energy argon laser photocoagulation — 
a preliminary study SABAH M ZEKI AND GORDON N DUTTON 


Evaluation of a non-mydriatic camera in Indian and European diabetic patients R MOHAN, E M KOHNER, 
SJ ALDINGTON, I NISHAR, V MOHAN, AND H M MATHER 


Single stage insertion of the Molteno tube for glaucoma and modifications to reduce postoperative hypotony 
J E A HOARE NAIRNE, D SHERWOOD, J S H JACOB, AND WJC C RICH 


A case of ‘low tension glaucoma’ with primary empty sella SHIGEKI YAMABAYASHI, TETSUYA YAMAMOTO, TAKAYA 
SASAKI, AND SHIGEO TSUKAHARA 


Spontaneous reformation of upper eyelid HEMANT K MEHTA 


Blepharochalasis DONALD 3 BERGIN, CLINTON D McCORD, TIMOTHY BERGER, HOWARD FRIEDBERG, AND WILLIAM 
WATERHOUSE 


Testicular cance: presenting as a red swollen lid J A HAM AND NJ CARR 
Bilateral orbital cavernous haemangiomas PETER D FRIES AND DEVRON H CHAR 


Detection and quantification of S-100 protein in ocular tissues and fluids from patients with intraocular 
melanoma ALISTAIR J COCHRAN, GARY N HOLLAND, ROMAINE E SAXTON, BERTIL E DAMATO, WALLACE R FOULDS, 
HARVEY R HERSCHMAN, ROBERT Y FOOS, BRADLEY R STRAATSMA, WILLIAM R LEE 


Correspondence 


British Medical Association Tavistock Square London WC1H 9JR 
Published monthly. Annual Subscription £97 (UK); £115 (Abroad); $182.00 (U.S.A.) 
OOs 


Subscription orders to: BRITISH MEDICAL JOURNAL, 
Box No. 560B, Kennebunkport, Maine 04046. 


All other enquiries: The Subscription Manager, BRITISH JOURNAL OF 


_ OPHTHALMOLOGY, BMA House, Tavistock Square, London WC1H 9JR, 





England. 












68 


THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


RETINAL AND 
VITREOUS SURGEON 


Ophthalmologist with subspecialty training in 
surgical and medical vitreoretinal disease is 
sought for University Department of Ophthal- 
mology, academic rank commensurate with 
credentials. Must have completed an ap- 
proved eye residency program, appropriate 
fellowship training and be Board certified or 
eligible. Duties include teaching residents and 
medical students, patient care and research. 
Send curriculum vitae, publications list and the 
names and addresses of 3 references to: 


JAMES P. MC CULLEY, M.D. 
PROFESSOR AND CHAIRMAN 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF TEXAS 
SOUTHWESTERN MEDICAL CENTER 
5323 HARRY HINES BLVD. 
DALLAS, TEXAS 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 
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PLASTICS 
Busy ophthaimic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 


interest in oculoplastics. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthaimic surgical facilty. Beautiful 


and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore, and Philadephia. Reply to Box 072 AJO. 


GLAUCOMA 


Busy ophthaimic group practice with rapidiy expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in glaucoma. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facilty. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore, and Philadephia. Reply to Box 073 AJO. 


VITREO-RETINAL SPECIALIST 


Position is currently available in the Department of Ophthaimology, 
University of North Carolina-Chapel Hili. Qualifications are clinical ex- 
pertise, a strong commitment to teaching and resident training, and a 
strong background in laboratory and/or clinical research. Require- 
ments include an approved ophthalmic residency training program, 
completion of postgraduate training (fellowship), Board certification or 
eligibility, and eligibility for licensure in North Carolina. UNC is an equal 
opportunity/affirmative action employer. Academic rank and salary 
are negotiable. Contact: 


David E. Elfrig, M.D. 
Professor and Chairman 
Department of Ophthalmology 
UNC School of Medicine 
CB #7040 
Chapel Hill, N.C. 27599-7040 


Telephone (919) 966-5296 


OPHTHALMOLOGIST 
Ramsey Clinic, St. Paul-Ramsey Medical Center 


A progressive, state-of-the-art University-affiliated teaching hospital and 
physician multi-specialty group practice, seeks a full-time board certi- 
fied or board eligible Ophthalmologist to join our Department of Ophthal- 
mology. Candidates must be proficient in anterior segment and trauma 
surgery. An interest in glaucorna or retina is preferred. Responsibilities 
include teaching of medical students and residents. Opportunites for 
both clinical and laboratory research exist. Candidates must be eligible 
for academic appointment through the University of Minnesota. Interest- 
ed candidates should submit their curriculum vitae in confidence to: 
J. Daniel Nelson, M.D. 
Chief, Department of Ophthalmology 
Ramsey Clinic, St. Paul-Ramsey Medical Center 
640 Jackson Street 
St. Paul, MN 55101 


Equal Opportunity Empioyer 





FELLOWSHIPS 
RESEARCH/ MEDICAL RETINA FELLOWSHIP: Electrophysiology mouse and hu- 


man retinal degenerations, and clinical experience in retinal dystrophy start- 
ing in July 1989. California medial license and accredited Ophthalmology 
residency needed. Contact John Heckenlively, M.D., Jules Stein Eye insti- 
tute, 800 Westwood Plaza, Los Angeles, CA 90024-1771. 


VITREQRETINAL FELLOWSHIP 


Two-Year 
Position avaliable starting July, 1990 


For further information 
Please write 
P., O. Box 721624 
Houston, Texas 77272-1624 














CORNEA FELLOWSHIP 


-` One-year Fellowship in Cornea and External Diseases available 7/1/89. 
|. High volume transplant and refractive surgery practice with opportunity 
| for clinical research. Located in residential area of northern New Jersey, 
|. 20 miles west of Manhattan. Address C.V. and inquiries to Theodore 
| Perl, M.D., Corneal Associates of New Jersey, 101 Old Short Hilis Road, 
`. Suite 410, West Orange, New Jersey 07052 (201) 736-1313. 












NEURO—OPHTHALMOLOGY FELLOWSHIP 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI 


A twelve month post-graduate fellowship in clinical neuro-ophthaimol- 
ogy is available beginning July 1989 through June 1990 for opnthal- 
mologist or neurologist interested in academic career. Affirmative ac- 
tion equal opportunity employer. Contact: Joei S. Glaser, M.D., 
Bascom Palmer Eye institute, P.O. Box 016880, Miami, Florida 33101. 










: FELLOWSHIP: Corneal external disease fellowship available July 1, 1990. 
=: Clinical and animal research required. Contact: Richard A. Eiferman, M.D., 
University of Louisville, 301 E. Muhammad Ali Blvd., Louisville, KY 40202. 


POSITIONS WANTED 


MASSACHUSETTS: Experienced British qualified ophthalmologist seeks posi- 






. tion as medical ophthalmologist. License Massachusetts. FRCS. ECFMG. 
FLEX. Not BE/BC. Fluent English/Spanish. C.V. on request. For prompt re- 
ply write Box 058 AJO. 


ane 






HIGHLY QUALIFIED, 
METICULOUSLY-SCREENED OPHTHALMOLOGIST AVAILABLE 


For tempoary assignments anywhere in the U.S. Call John Reeves at 1- 
800-354-4050 toll-free (in GA 404-391-9876), or write CompHealth, 
5901 Peachtree Dunwoody Road, Suite C-65, Atlanta, GA 30328. 








=. QVERWORKED VITREO-RETINAL SURGEON? LOSING RETINAL REVENUE? 
- Well-trained BE vitreo-retinal fellow desires position with retina group, but 
willing to consider excelient multi-specialty practice opportunities. Most lo- 

cations except plains states. Available July 1, 1989. Repies to Box 067 AJO. 


PRACTICES FOR SALE 


_ FOR SALE: weil established, quality solo practice, northwest Denver suburb. 
Desirable family location. Fully-equipped four-lane office in medical building 
with supporting optical. Excellent opportunity. Reply with C.V. to Arvada 
Reo Eye Clinic. 8850 Ralston Road, Arvada, Colorado 80002 (303) 467- 


MONTANA OPHTHALMOLOGIST RELOCATING: Busy surgical practice, plus 
equipment for sale. Unlimited outdoor activities, active cultural life in great 
family community. Send C.V. plus three reference letters to Box 068 AJO. 


ae PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box AJO 
< American Journal of Ophthalmology 
_ 435. N. Michigan Ave., Suite 1415 
-i 2 Chicago, IL 60611 
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FELLOWSHIP 
IN 
PAEDIATRIC OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR SICK CHILDREN 
Toronto, Canada 
July 1989 — June 1990 


Wide Experience in all 
Areas of Paediatric Ophthalmology 


Apply: 

J. Donald Morin, M.D. 
Ophthalmologist-in-Chief 
The Hospital for Sick Children 
555 University Avenue 
Toronto, Ontario 
M5G 1X8 
416/598-6503 


HSC 


**Personal interview required 
















Director of 
Vitreoretinal Service 
Northwestern University 


Academic position beginning July 1, 
1989, at Associate or full Professor 
level: includes patient care, resident 
and fellow training, research, multi- 


center clinical trials. Send Curriculum 
Vitae to: 


Lee M. Jampol, M.D., Chairman 
Department of Ophthalmology 
303 E. Chicago Ave. 
Chicago, IL 60611 


An equal opportunity/ 
affirmative action employer. 
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ENCOURAGE COMPLIANCE. 
PROPINE® WITH C CAP™ 
Propine with C Cap encourages proper dosing by: 
o Tracking next dose to be taken, and 


* Minimizing confusion for patients on multidose 
therapy or multiple medications. 


PROPINE® (dipivefrin HCI) 


sterile ophthalmic solution, USP, 0.1% with 
TM 
C CAP Compliance Cap BLD. 


INDICATIONS: Propine (dipivefrin HCI) is indicated as initial therapy 
for the controi of intraocular pressure in chronic open-angle glaucoma. 
Patients responding inadequately to other antigiaucorna therapy may 
respond to addition of Propine. in controlled and open-label studies 
of glaucoma, Propine demonstrated a statistically significant intraocular 
pressure-lowering effect. Patients using Propine twice daily in studies 
with mean durations of 76-146 days experienced mean pressure reduc- 
tions ranging from 20-24%. Therapeutic response to Propine twice daily 
is somewhat less than 2% epinephrine twice daily. Controlled studies 
showed statistically significant differences in lowering of intraocular 
pressure between Propine and 2% epinephrine. in controlled studies 
in patients with a history of epinephrine intolerance, only 3% of patients 
treated with Propine exhibited intolerance, while 55% of those treated 
with epinephrine again developed intolerance Therapeutic response 
to Propine twice daily therapy is comparable to 2% pilocarpine 4 times 
daily. in controlied clinical studies comparing Propine and 2% pilocar- 
pine, there were no statistically significant differences in the main- 
tenance of IOP levels for the two medications. Propine does not produce 
miosis or accommodative spasm which cholinergic agents are known 
to produce. The blurred vision and night blindness offen associated 
with miotic agents are not present with Propine therapy. Patients with 
cataracts avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Propine® should not be 
used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This 
product is contraindicated in patients who are hypersensitive fo any 
of its components. WARNING: Contains sodium metabisulfite, a sut- 
fite that may cause allergic-type reactions including anaphylactic 
symptoms and life-threatening or less severe asthmatic episodes in 
certain susceptible people. The overall prevalence of sulfite sensitivity 
in the general population is unknown and probably low. Sulfite sensi- 
tivity is seen more frequently in asthmatic than in nonasthmatic people. 
PRECAUTIONS: Aphokic Patients. Macular edema has been shown to 
occur in up fo 30% of aphakic patients treated with epinephrine. Dis- 
continuation of epinephrine generally results in reversal of the 
maculopathy. Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in rats and rabbits at daily oral doses up to 10 
mg/kg body weight (5 mg/kg in teratogenicity studies), and have 
revealed no evidence of impaired fertility or harm to the fetus due to 
dipivefrin HCI. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. Nursing Mothers. It is not known 
whether this drug is excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when Propine 
is administered to a nursing woman. Usage in Children. Clinical studies 
for safety anc efficacy in children have not been done. Animal Studies. 
Rabbit studies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both dipivefrin 
hydrochloride and epinephrine ADVERSE REACTIONS: Cardiovascular 
Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine Local Effects. The most fre- 
quent side effects reported with Propine alone were injection in 6.5% 
of patients and burning and stinging in 6%. Follicular conjunctivitis, 
mydriasis and allergic reactions to Propine have been reported infre- 
quently. Epinephrine therapy can lead to adrenochrome deposits in 
the conjunctiva and cornea. 
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1988 


‘Pie! EEN Pec EESE 





| | | % OF POPULATION 
In arecent single-blind, multi-center study conducted 80 


at the Eye Research Institute in Boston, Massachusetts, 
patients confirmed their preference for HypoTears* 








rer Teare N? > l 60 

— 3 to 1 over Tears Naturale II: a Hypoľears ) 
a ia i ANP P TE Tears Naturale I 

HypcTears is hypotonic to restore teat film to its Nin Desierence 

normal tonicity. The hypotonic formulation means sia 

Hypolears doesn't add salt to an already salty 

environment. 20 

The result... comfort and relief from gritty dry-eye 

sensation. EE 0 


Plus, the high colloid osmolality of Hypolears draws 


/ a a > : . FERENCES: 
excess salt/water out of edematous epithelial cells, enorme 


1. Multi-Center Study, Comfort Evaluation of HypoTears 


which may contribute tO epithelial healing? vs Tears Naturale. Abelson, MB. Eye Research Institute, 
i Boston, Massachusetts, 1987. 
The result nas long lasting relief. 2. Holly and Esquivel. Colloid osmotic pressure « of 


artificial tears. Prepublication, 1985 


3. Applications of Lacrimal Scintigraphy to the 


Now, thanks to revolutionary Gamma Development of Ophthalmic Formulations Olejnik O, 
Scintigraphy studies we can visually Wilson CG, Fitzgerald P Monograph. Queens Medical 


Centre, Nottingham, England, 1987 


track corneal coverage, retention 
and precorneal clearance of 
HypoTears in living human eyes. 





These studies demonstrate 
that HypoTears provides a measurable 
excellence in corneal coverage? 


For long-lasting comfort and 
coverage, recommend 


ise Cf »~ cinta 
lears or 30ml. | 


PHARMACEUTICALS 





: Gohmon«fohmen 
LUBRICATING EYE DROPS | 500 IOLAB Drive 
The hypotonic tear with the unique ) ria/624-2000 | 


and proven mechanism of action. 


HypoTears is also available in a preservative-free, 
lanolin-free ointment for soothing nighttime relief. 
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“| go from the studio one day to location the 
next. Then into the darkroom or back to my 
office. The only way | can keep a schedule is 
to see it in front of me. Thats how | know 


what to do next 





id 


Out of sight, out of mind. It’s atime- 
worn expression, but one that still holds 
important implications for proper dosing. 

For many patients, a simple visual 
cue can go a long way to prompt the 
next dose. 

Since 1980, Propine has provided 
glaucoma patients with twice-daily IOP 
control. But now, with the addition of 
Allergan’s exclusive C Cap, Propine can 
add a compliance advantage to your 
therapy. 

Propine with C Cap: 

- Tracks next dose to be taken, and 

- Minimizes confusion for patients 

on multidose therapy or multiple 
medications. 

Propine with C Cap is available in 
omL and 10 mL bottles. Propine is also 
still available without C Cap. 

Please see adjacent page for brief 
summary of prescribing information. 








Propine® (dipivefrin H0) 


werso  : Sterile ophthalmic solution, 
Propine” =‘ USP 0.1% with 


sacr | 
{ ime 


e. C Cap” 


B.1.D | i l 
Compliance Cap B.I. D. 


real Op 
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Danazol-Induced Pseudotumor Cerebri 
Hamed, Glaser, Schatz, Perez 


Acute Orbital Myositis 
Reifler, Leder, Rexford 


Effect of Radiation on Uveal Melanoma 


Kindy-Degnan, Char, Castro, Kroll, Stone, Quivey, 
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Huang, Lee 
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Fourman 
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Holland, Chan, Kuwabara, Palestine, Rowsey, 
Nussenblatt 


Hydrops in Cotneal Degeneration 
* Carter, Jones, Wilhelmus 


Retinal Detachment Complicating 
Retinoschisis 
Ambler, Meyers, Zegarra, Gutman 


Vitreomacular Traction Syndrome 
Smiddy, Green, Michels, de la Cruz 
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Intraocular Pressure and Glaucoma 
Sommer 
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Accurate ultrasonic biometry in 
pseudophakia 
Holladay, Prager 


Transient esotropia with migraine 
Slavin 
Pneumatic retinopexy 


Steinmetz, Kreiger, Sidikaro 


Corneal crystals in monoclonal 
gammopathies 

Bourne, Kyle, Brubaker, Greipp 
Capnocytophaga keratitis 

Pamel, Buckley, Frucht, Krausz, Feldman 
Keratitis and soft contact lenses 

Parker, Wong 


Spelling of anhidrosis 


Thompson 
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It wont run out or 


The authors of these quotes have not received 
any financial consideration or other remuneration 
for the use of these quotes, nor do they have any 
financial or proprietary interests in Viscoat® 


66.. clinical observation is that I can see a protec- 
tive layer of Viscoat coating the corneal endothelium 
throughout the entire phacoemulsification procedure.” 


Sanford Severin, MD, Medical Director 
East Bay Eye Center, Albany, CA 


“Viscoat lines the endothelium with a protective 
coating as do the other viscoelastic materials. But the 
difference is that Viscoat stays there throughout phaco- 
emulsification, cortex removal and lens implantation.” 


James Little, MD 
Southwest Eye Clinic, Oklahoma City, OK 


“I used to lose my viscoelastic substance (Healon) 
very early during phacoemulsification. Viscoat has a 
unique quality of remaining as a ‘jello-like’ cover of the 
endothelium. In this respect, Viscoat is a marked 
improvement.” 


William J. Collis, MD, Surgical Director 
Kentucky Eye Institute, Lexington, KY 


“I no longer worry about scheduling patients with 
compromised endothelia for cataract surgery. Viscoat 
protects these corneas during the entire procedure, pha- 
coemulsification and IOL insertion. With Viscoat, I see 
clear corneas the next day, and they stay clear.” 


James Davison, MD 
Wolfe Clinic, Marshalltown, IA 


“If I see marked endothelial cell dystrophy during 
cataract surgery, my agent of choice is Viscoat, because 
it adheres to the endothelium. If I don’t have Viscoat, | 
won't use any other viscoelastic material, but will use 
balanced salt solution. In my opinion, Viscoat is clinic- 
ally better than any other viscoelastic. It remains 
through irrigation and doesn’t wash out. In fact, irriga- 
tion takes place against Viscoat, not against the delicate 


endothelium. 9 9 Robert Gale Martin, MD 


Carolina Eye Associates, P.A. 
Southern Pines, NC 





you during surgery, 


The protection against mechanical trauma offered 
*y a viscoelastic is due, in part, to high viscosity. But 


igh viscosity serves no purpose if your viscoelastic is 
ot in place when the potential for trauma exists. And 


What’s what sets Viscoat®* viscoelastic solution apart 

wrom other viscoelastics. From anterior capsulotomy, 

M@hrough nucleus expression or phacoemulsification 
ind right up to closing, Viscoat® stays on, and thus 

wrovides intra-operative protection to the corneal 
ndothelium. Its unique coating ability makes Viscoat® 
he superior cell protector.‘ 


This ability to protect is further enhanced by the 


hondroitin sulfate component of Viscoat® In the 
-orneal storage medium K-Sol®* chondroitin sulfate 
1as been shown to extend endothelial cell life 


»ereservation significantly. ** 


VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


Cell protection you can count on. 


Goper Vision < 





For information or to order Viscoat® call 
800-654-6243, or 800-562-3299 
in Washington State. 
Please see page 10 for summary 
of Viscoat® product information. 


© Copyright, CooperVision, Inc., 1988 7468C 





The Nevyas Drape Retractor Is 
The B 
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ing paper is faster and easier due 
overlapping the edge of the tape. This 
ficantly more expensive manufacturing 
sess allows removal, even while wear- 








3. Will Not Collapse: We go to the extra 
expense of coating both sides of the Nevyas 
Drape Retractor with a plastic laminate. This 
prevents wilting from patients breath moisture. 


4. Most Versatile: Three sets of slits allow 
air cannules to be placed at the center or on 






Avoid Confusion 
With Diversatronics’ 
-Dentifier 


Manufactured of surgical quality tape, these 














disposable, stick-on markers unmistakably either side. 

identify the correct eye for surgery by utiliz- 5. Lowest Price: Our extensive experience 
ing 3 clearly marked checks; corresponding allows us to offer all of these quality features 
letter (R and L) shape and color. at a significantly lower price. 

Avoid Incorrect | | 7 : 

Medications In Tbe O.R. Pe | | o 


Diversatronics’ SteriLabels eliminate the risk 
of dispensing O.R. tray medicines incorrectly 
through color coding for quick identification. 
SteriLabels employ a high-tack adhesive to 
insure they won’t fall off, are die cut for easy 
handling and sterilized for O.R. use. 

- Diversatronics continues its twenty year tra- 











dition of offering the highest possible quality Boeke se 
idente st cost Our integsityed attention diversatronics 
il assure you of the best value onthe 620 Parkway 
market today. To insure O.R. safety, calour- Broomall, PA 19008 
toll-free number to order Diversatronics’. 215-356-3995 
rgical Aids. = oo o o 1-800-343-1244 
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THE INCREDIBLE CANON RK1 


Wed like you to look at it two ways. 


The Canon RK-1 combines the best 
features and advantages of Autore- 
fractor and Autokeratometer instruments, 
providing additional capabilities not UD: 
found in either individual unit. Shee 

The RK-1 may be operated in Refrac- “dng 
tion, Keratometry or CONTINUOUS E3 = OS 
modes to measure sphere, cylinder and 
axis as well as K readings. Residual 
Astigmatism is automatically computed 
by measuring total astigmatism and sub- 
tracting corneal astigmatism. A new 
INTRA OCULAR LENS SWITCH enables 
you to measure your l.O.L. patients 
more easily than ever. 

The single, compact RK-1 
saves space, reduces exami- 


DATE: 88703715 
NO. 
RIGHT 
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nation time and provides both refractive 
and keratometry readings on a single 
print-out. Best of all, the cost to add this 
versatile instrument to your practice 

is about the same as many popular 
autorefractors alone. So no matter how 
you look at it, it's another sound invest- 
ment from Canon. 


Canon 


CANONUSA.INC 
NEW YORK —One Jericho Plaza. Jencho, NY 11753 (516) 933-6300 
CHICAGO— 100 Park Bivd . Itasca. IL 60143 (312) 250-6200 
LOS ANGELES— 123 Paularino Ave East, Costa Mesa 
CA 92626 (714) 979-6000 © 1988 Canon USA ine 
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The first one-piece lens with Violet Haptics 
for better visualization 





New EZVUE™ Violet Haptic The safe use of the color 
One-Piece Lenses from additive has been clinically 
IOLAB offer an advantage established for many years 
most surgeons prefer. . . better in Vicryl* Absorbable 
visualization. Its violet colored Ophthalmic Sutures. 
haptics allow you to easily see Me 
the lens during insertion and mdha k a E A il 
aid in placing both haptics in o augete phianta inia 
th ; IOLAB clear one-piece 
e capsular bag. Centration 
ae PMMA lenses. 
and fixation are quickly 
verified. 
EZVUE“’... 
you'll see the difference. 
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# The MICROVIT cutter offers a 
precision cut with variable 
speed, Our wide-angled port is 
closer to the tip with a non-glare 
finish. 


seven 
reasons 
my 
ihe 
STORZ 
DAISY 
MICROVIT 











Linear Aspiration—the venturi 
system provides complete 
control of aspiration from 
OmmbHg to 400mmHg. Close 
detailed work on the retina can 
now be accomplished with 
minimal effort. 








æ A NEW IMPROVED Fiberoptic 
Light Source—offers excellent 
illumination for visualization of 
the posterior segment with 
automatic bulb changeover. 





® Microscissors Handpiece— 
Allows computerized adjustment 
of the scissors to surgeon 
preference. Single cut or 
muiti-cut options are available 
and the driver accepts the 
Grieshaber Sutherland line of 
forceps and scissors. 








# A NEW IMPROVED Air Fluid 
Exchange—allows a controlled 
maintenance of the globe during 
exchange. Passive or active 
egress techniques can now be 
accomplished. 














= Phacofragmentation 
Capabilities——built-in 
phacofragmentation offers the 
posterior surgeon fragmentation 
for those difficult lensectomies. 


= Intraocular Diathermy—built-in 
intraocular diathermy is also 
available. 







SURGICAL SYSTEMS 
3365 Tree Court Industrial Blvd, ` 
St. Louis, MO U.S.A. 63122-6694 + (314) 225-50 






Cali Customer Service 
{800} 325-9500 Telex 981491 STORZ STL 
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VISCOAT 


(sodium chondroitin sulfate-sodium hyaluronate) 
Summary of Product Information 


INDICATIONS: VISCOAT*is indicated for use as 
a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens 
implantation. VISCOAT* maintains a deep cham- 
ber during anterior segment surgeries, enhances 
visualization during the surgical procedure, and 
protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains 
the normal position of the vitreous face, thus pre- 
venting formation of a postoperative flat chamber. 


CONTRAINDICATIONS: At the present time, 
there are no known contraindications to the use of 
VISCOAT*® when used as recommended. 


PRECAUTIONS: Precautions are limited to those 
normally associated with the surgical procedure 
being performed. Although sodium hyaluronate 
and sodium chondroitin sullate are highly purihed 
biological polymers, the physician should be aware 
of the potential allergic risks inherent in the use of 
any biological material. 





ADVERSE REACTIONS: VISCOAT® has been 
extremely well tolerated in human and animal 
studies. A transient rise in intraocular pressure may 
be expected due to the presence of sodium hyalur- 
onate, which has been shown to effect such a rise 
(98% > 25 mmHg during 1-3 days after surgery in 
human clinical trials). 


HOW SUPPLIED: VISCOAT® is a sterile, non- 
pyrogenic, 0.25 ml or 0.50 ml, viscoelastic prepar- 
ation supplied in a disposable syringe (encased in 
a plastic sheath with a threaded luer tip). A sterile 
27- gauge, disposable blunt-tip cannula is provided 
separately. 


FOR INTRAOCULAR USE. 

Both VISCOAT® and cannula are for single use 
only. 

Store Between 2°-8°C (36°-46°F). Do Not Freeze. 


CAUTION: Federal law restricts this device to sale 
by, or on the order of, a licensed physician. 





CooperVision, Inc., CooperVision CILCO*® 
Bellevue, Washington 98008-5496 


Revised April 1987 


Goper Vision e tonometer % 
CooperVision CILCO® CooperVision, Ine., €e | In © 
3190 160th Avenue, S.E., Bellevue, WA 98008-5496, ° 
1-206-644-2400, Toll free 1-800-654-6243, hi Z he st esteem. 
In Washington State: 1-800-562-3299, 


Telex: 152-630 









Clement Clarke 


"ei The Perkins Applanation Tonometer is available 
See ad on inside Cover 2, P& 1 at an authorized Clement Clarke Inc. dealer. Call 


1-800-898-8923 for more information. 
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excited Gk - sited) dimer (d? - mər) 


1. The word “Excimer” is simply a contraction of the two 
words “excited” and “dimer” 2a. When it comes to 
Excimer Laser Systems for use in ophthalmology, it’s 
likely this is not the only unanswered question you may 
have. b. We can give you the answers. . . 


VISIONS ’89 is the only comprehensive training program concerning EXCIMER LASERS in 
ophthalmology. VISIONS ’89 offers in-depth didactic sessions, and extensive HANDS-ON wet labs with 
the most advanced EXCIMER LASER based medical system for use in ophthalmology today. 


VISIONS ’89 is a continuation of our successful 1988 seminar series. This year’s series is as follows: 


April 8-9 June 24-25 September 16-17 November 18-19 
— Berlin, West Germany — Garden Grove, CA — Southfield, MI — Birmingham, AL 
May 6-7 June 30 October 20-21 December 9-10 
— Kansas City, MO — Calgary, Alberta — London, England — San Diego, CA 


Space is limited and offered on a First Come, First 
Served basis. For registration information contact 
Ms. Roberta J. Preve at Summit Technology, (800) 533-9682. 


= In Europe, please call 
Bill Saunders, Summit Technology 
_ "Switzerland, 41-31-52-48-47. 


INDIRECTS 


KEELER GIVES YOU THE CHOICE. 


Fison 


Since the delivery of the first 
Fison Indirect in 1959, the 
Fison has been a consistent 
performer. The Fison with its 
powerful 22W light system 
provides a clear bright retinal 
image. 


J 


y 
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Spectacle Indirect 


Keeler’s innovative design 
gives you the convenience of 
a frame, the portability you 
want, and brilliant halogen 
illumination that delivers the 
crisp retinal images you 
need. A 100-minute 
powerpack clips onto your 
belt to give you the freedom 
to perform an indirect exam 
anywhere. 


AR L 
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All Pupil 


We have combined new 
technology and years of 
experience to bring you a 
remarkable new indirect 
ophthalmoscope, the All 
Pupil. A radical departure 
from traditional design, the 
All Pupil performs anywhere, 
any pupil, every time! The 
lightest Keeler indirect ever, 
the All Pupil is comfortable 
and convenient. A single 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 





“The way I see it, 


I control every cataract surgery I perform 
by expecting the unexpected. 


But when it happens, 
the procedure takes longer. 


I sweat a little more. 


My heart beats a little faster” 


= ALLERGAN PHARMACEUTICALS 


Ocufen’ helps you 


(flurbiprofen sodium) 0.03% 


Liquifilm® sterile ophthalmic awe 


Zonular breaks, capsular tears, and vitreous 
loss—unexpected threats during cataract 
surgery. 

The trauma of surgery triggers the release 
of prostaglandins in olaa tissues. That natural 
response, ai with other significant effects on the 
eye, inevitably daper? some degree of progressive 


miosis. The end result? e y risk of 
complications, and a procedure that takes longer. 





ontrol the unexpected. 


7a 


Saaai 


Ocufen preserves your visual field. 
Since Ocufen helps keep the pupil larger, you 

have a better view of the posterior chamber. So you 

‘an safely and thoroughly remove the lens nucleus 
and cortical material. . .effectively position and insert 
the IOL. . .and reduce the risk of ocular trauma and 
complications. Ocufen gives you a new measure of 
control over the unexpected. 


“Can I manage a smaller upil? Yes. 
But would I rather see a larger pupil? Of course. 
That’s why I use Ocufen” 


Please see brief summary of prescribing information on the next page. 
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in locating and removing 
residual cortical material. 


IOL insertion through a 
small pupil may prove 
difficult. 


Repeated manipulation of 
the iris may occur during 
phacoemulsification, when 
miosis has developed. 





r 


may be easily located and 
removed. 


IOL insertion and position- 
ing within the capsular bag 
is facilitated. 


Potential risk of iris insult 
and other ocular trauma is 
decreased. 


Without Ocufen 






Miosis can pose difficulties 


With Ocufen 






Residual cortical material 


Ocufen’ 


(flurbiprofen sodium) 0.03% 


Liquifilm® sterile ophthalmic solution 


INDICATIONS AND USAGE 
Ocufen is indicated for the inhibition of intraoperative miosis. 


CONTRAINDICATIONS 
Ocufen is contraindicated in epithelial herpes simplex keratitis (dendritic keratitis) 
and in individuals who are hypersensitive to any components of the medication. 


WARNINGS 
There exists the potential for cross-sensitivity to acetylsalicylic acid and other 
nonsteroidal anti-inflammatory drugs. Therefore, caution Ta be used when 
treating individuals who have previously exhibited sensitivities to these drugs. 


PRECAUTIONS 
General: Patients with histories of herpes simplex keratitis should be monitored 
closely. Ocufen is contraindicated in patients with active herpes simplex keratitis. 


Wound healing may be delayed with the use of Ocufen. 


Drug interactions: Interaction of Ocufen® (flurbiprofen sodium) 0.03% Liquifilm® 
sterile ophthalmic solution with other topical ophthalmic medications has not been 
fully investigated. 


Although clinical studies with acetylcholine chloride and animal studies with acetyl- 
choline chloride or carbachol revealed no interference, and there is no known pharm 
cological basis for an interaction, there have been reports that acetylcholine chloride 
and carbachol have been ineffective when used in patients treated with Ocufen. 


Carcinogenesis, mutagenesis, impairment of fertility: Long-term studies in mice 
and/or rats have shown no evidence of carcinogenicity or impairment of fertility with 


flurbiprofen. 
Long-term mutagenicity studies in animals have not been performed. 
Pregnancy: 


Pregnancy category C. Flurbiprofen has been shown to be embryocidal, delay 
parturition, prolong gestation, reduce weight, and/or slightly retard growth of fetuses 
when given to rats in daily oral doses of 0.4 mg/kg (approximately 185 times the hum 
daily topical dose) and above. There are no adequate and well-controlled studies in 

regnant women. Ocufen should be used during pregnancy only if the potential 
venefit justifies the potential risk to the fetus. 


Nursing mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk and because of the potential for 
serious adverse reactions in nursing infants from flurbiprofen sodium, a decision 
should be made whether to discontinue nursing or to j, ata An the drug, taking 
into account the importance of the drug to the mother. 


Pediatric use: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 
The most frequent adverse reactions reported with the use of Ocufen are transient 
burning and stinging upon instillation and other minor symptoms of ocular irritation. 


It is known that some systemic absorption does occur with ocularly applied drugs, an 
that nonsteroidal anti-inflammatory drugs have been shown to increase bleeding tim 
by interference with thrombocyte aggregation. There have been reports that ocularly 
applied Ocufen may cause an increased jamai tendency of ocular tissues in con- 
junction with surgery. It is recommended that Ocufen be used with caution in surgic 
patients with known bleeding tendencies or who are receiving other medications 


which may prolong bleeding time. 


Ocufen’ helps you control the unexpected 


(flurbiprofen sodium) 0.03% 


Liquifilm® sterile ophthalmic solution 


= ALLERGAN PHARMACEUTICALS 


A Division of Allergan, Inc., Irvine, CA 92713 © 1988 
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Disposable Contact Lens 





The first truly 


disposable contact lens 


Now available! 
Che disposable lens that 
aever needs cleaning 


sow...a significant advance in contact lens wear: 
yatients wear ACUVUE lenses for about 1 week, 
ywen simply dispose of and replace them with a 
sew, sterile pair! No cleaning or disinfecting is 
eded because the lens is used only once. 


3reakthrough technology 
makes it possible 


ears of research and development have made 
ossible the production of ACUVUE lenses by a 
nique new Stabilized Soft Molding process, 
vyhereby ACUVUE is produced entirely in the soft 
vet state. This multipatented process provides 

n entirely new standard of precision, eliminating 
ne hydration distortions common to traditional 
ard state manufacturing. The result is a totally 
ew, high quality lens that is virtually 100% 
epeatable, offering excellent vision and comfort, 
nd making disposability a practical reality. 


’ 


Now the better choice 
n vision correction 
s here! 








Superior visual acuity 


When eye care practitioners compared ACUVUE to 
conventional, reusable contact lenses, 71% rated 
ACUVUE superior in visual acuity.! And 69% of 
patients surveyed agreed that ACUVUE provided 
crisper, sharper vision than their previous form 

of vision correction? 


Superior comfort 


In a recent survey of practitioners, 85% agreed 
that their patients reported comfort as better or 
superior to conventional, reusable contact lenses.! 
Patient response was especially favorable: no 
less than 77% reported ACUVUE to be more 
comfortable week after week? 


Most importantly, ACUVUE provides this outstanding 
performance in visual acuity, comfort, and 
reliability continually, lens after lens after lens! 





Superior eye health 
through the simplest 
system of lens wear 


Because ACUVUE is worn for about a week, then 
thrown away, long term lens deposit buildup is 
eliminated...and so are the eye irritations and risks 
to corneal health associated with long term 
buildup. No reusable contact lens can offer this 
safety benefit because, even with proper cleaning, 
protein and other deposits continually build up. 
ACUVUE encourages patient compliance by 
requiring no cleaning or disinfecting: patients 
simply dispose of those potential problems when 
they dispose of the lens. 


Scanning electron photo-micrographs demonstrate 
the ACUVUE advantage: 





An extended wear A daily wear lens ACUVUE 
lens after 1 month after 1 month with Disposable 
with patient care: patient care: Contact Lens after 


1 week: Minimal 


Deposit buildup Deposit buildup 
deposit buildup 


evident* evident* 


“Representative of over 50 lenses obtained by an independent practitioner from patients 
who reported their compliance regimens 


ACUVUE is a registered trademark of VISTAKON, INC 





ACUVUE 


(etafilcon A) 


S ees Lens 


mane mile 


And since cleaning and disinfecting solutions 

are eliminated with the disposable regimen, 
patients using ACUVUE are not at risk for allergic 
reactions associated with solutions. Here's what 
practitioners reported when asked about the 
ACUVUE health advantage: 95% agreed that 
disposable wear was safer and healthier than 
conventional, reusable contact lenses!’ 


The most convenient 
regimen for patient 
compliance 


ACUVUE makes patient compliance as simple as 
possible: patients simply dispose of the lenses aft 
use, That means there is no care regimen for the: 
to follow. No solutions to buy, use, or carry. No tin 
expended for maintenance. No inconvenience. 
Nothing could be simpler than the ACUVUE easy 
to-follow wear schedule. In fact, 98% of practitione 
surveyed found that patient compliance with 
ACUVUE met or exceeded their expectations! 





Now the better choice in 





vision correction is here! 


An outstanding practice 


building opportunity for you 


Heres what ACUVUE can provide specifically for 
your practice: increased profits per patient; greater 
patient retention because you control the supply 
of lenses; ongoing revenue, plus the potential to 
substantially increase your patient base...including 
the possibility of recapturing contact lens dropouts. 


Source of ACUVUE Patients 














Extended wear, soft 


03% 


Daily wear, soft 


36% 


Spectacles 
1% 
No previous correction 
2% 
Other contact lenses 


2% 


( VISTAKON’) 


a fohwonsfohmon company 
Call 1-800-874-5278 


to place your opening order or to have a sales 
representative call on you. 


© VISTAKON. INC. 1988 





Test markets in Florida and California demonstrated 
that patient interest and acceptance exceeded all 
forecasts for ACUVUE. In fact, a very broad base 
of patients, not just current contact lens wearers, 
readily switched to ACUVUE. 


Satisfaction was outstanding: 94% of patients 
using ACUVUE lenses stated they were satisfied 
and would continue with them.” What’s more, 98% 
would refer others to try ACUVUE!” 


To draw even more patients to your practice, 
Johnson & Johnson is planning a significant 
consumer advertising and promotion campaign 
which will create substantial demand for ACUVUE 
on a national level. 


ACUVUE combines the convenience patients want 
from a contact lens, with the many benefits 

you want for them. It all adds up to a unique new 
practice building opportunity. 


ACUVUE: The first truly disposable contact lens... 
the better choice in vision correction! 


References: 1. Comparison of ACUVUE lenses to soft spherical contact lenses. 
Practitioner Survey, data on file, VISTAKON, INC. 2. Patient use survey, data on file, 
VISTAKON, INC. 
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University of Wisconsin 


CURRENT CONCEPTS IN OPHTHALMOLOGY 
SEMINAR ’89 
April 6-8, 1989 è Concourse Hotel ® Madison, Wisconsin 
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Featuring on Friday, April 7: 


A Full-Day Glaucoma Symposium 
(in concurrent session with the Midwest Glaucoma Society) 


Guest Lecturers: 
Stephen M. Drance, OC, MD, University of British Columbia 
James C. Folk, MD, University of Iowa 
H. Dunbar Hoskins, Jr., MD, University of California, San Francisco 
Bernard Schwartz, MD, PhD, Tufts-New England Medical Center 
William T. Shults, MD, Oregon Health Sciences University 


18 hours AMA Category I credits 


New Feature (Friday, April 7): Current Concepts for Ophthalmic Medical Personnel 


Lectures, demonstrations, and problem discussions of visual acuity assessment, examination of the pupil, visual field assessment in the 


glaucoma and neurologic patient, lensometry of difficult-to-read spectacles, and office photography 


JCAHPO credits pending 





For further information on either program, contact: 
Cathy Means, University of Wisconsin CME, 2715 Marshall Ct., Madison, WI 53705 (608) 263-6637 
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FOR PATIENTEXERCISE 
CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 
. DIOPTERS. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
(215) 884-8105 
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Pred Forte® 


(prednisolone acetate) 1.0% 
sterile ophthalmic suspension 


INDICATIONS AND USAGE: Pred Forte is indicated for the treatment 
of steroid responsive inflammation of the palpebral and bulbar 
conjunctiva, cornea and anterior segment of the globe. 


CONTRAINDICATIONS: Pred Forte is contraindicated in acute un- 
treated purulent ocular infections, acute superficial herpes sim- 
plex (dendritic keratitis), vaccinia, varicella and most other viral 
diseases of the cornea and conjunctiva, ocular tuberculosis, and 
fungal diseases of the eye. It is also contraindicated for individu- 
als sensitive to any components of the formulation. 


WARNINGS: Contains sodium bisulfite, a sulfite that may cause 
allergic-type reactions, including anaphylactic symptoms and life- 
threatening or less severe asthmatic episodes in certain suscept- 
ible people The overall prevalence of sulfite sensitivity in the general 
population is unknown and probably low. Sulfite sensitivity is seen 
more frequently in asthmatic than in nonasthmatic people. 


in those diseases causing thinning of the cornea, perforation has 
been reported with the use of topical steroids. 


Since Pred Forte contains no antimicrobial, if infection is present, 
appropriate measures must be taken to counteract the organisms 
involved. 


Acute purulent infections of the eye may be masked or enhanced 
by the use of fopical steroids. 


Use of steroid medication in the presence of stromal herpes simplex 
requires caution and should be followed by frequent mandatory 
slit-lamp microscopy, 


As fungal infections of the cornea have been reported coinciden- 
tally with long-term local steroid applications, fungal invasion may 
be suspected in any persistent corneal ulceration where a steroid 
has been used, or is in use. 


Use of topical corticosteroids may cause increased intraocular 
pressure in certain individuals, This may result in damage to the 
optic nerve, with defects in the visual fields. It is advisable that the 
intraocular pressure be checked frequently. 


Posterior subcapsular cataract formation has been reported after 
heavy or protracted use of topical ophthaimic corticosteroids. 


PRECAUTIONS: General: Patients with histories of herpes simplex 
keratitis should be treated with caution. 


Carcinogenesis, mutagenesis, impairment of fertility: No studies 
have been conducted in animals or in humans to evaluate the 
potential of these effects. 


Pregnancy Category C: Prednisolone has been shown fo be fer- 
atogenic in mice when given in doses 1-10 times the human dose. 
There are no adequate well-controlled studies in pregnant women. 
Prednisolone should be used during pregnancy only if the poten- 
tial benefit justifies the potential risk to the fetus. 


Dexamethasone, hydrocortisone and prednisolone were ocularly 
applied to both eyes of pregnant mice five times per day on days 
10 through 13 of gestation. A significant increase in the incidence 
of cleft palate was observed in the fetuses of the treated mice. 


Nursing Mothers: If is not known whether topical administration 
of corticosteroids could result in sufficient systemic absorption 
to produce detectable quantities in breast milk. Systemically admin- 
istered corticosteroids are secreted into breast milk in quantities 
not likely to have a deleterious effect on the infant. Nevertheless, 
caution should be exercised when topical corticosteroids are ad- 
ministered to a nursing woman. 


Pediatric Use: Safety and effectiveness in children have not been 
established. 


ADVERSE REACTIONS: Adverse reactions include increased intra- 
ocular pressure, which may be associated with optic nerve damage 
and defects in the visual fields, posterior subcapsular cataract 
formation, secondary ocular infections from fungi or viruses liber- 
ated from ocular tissues and perforation of the globe when used 
in conditions where there is thinning of the cornea or sclera. Sys- 
Pua effects may occur rarely with extensive use of topical 
steroids. 


€ ALLERCAN PHARMACEUTICALS 


A Division of Allergan, inc. ivine, CA 92713 
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presents 
= THE SECOND 
=e CARIBBEAN 
ZORA GLAUCOMA 
OWS SYMPOSIUM 


March 17-18, 1989 
St. Thomas, U.S. Virgin Islands 


Guest Faculty Includes: 


Kevin Greenidge, M.D.—New York, N.Y. 
Eve Higginbotham, M.D. -— Chicago, Ill 
Juan Nevarez Marrero M.D.— Rio Peidras, Puerto Rico 
Thomas Richardson, M.D. — Boston, MA 
Arthur Schwartz, M.D. - Washington, D.C. 
M. Roy Wilson, M.D.—Los Angeles, CA 
Thom Zimmerman, M.D. — Louisville, KY 


For information write: 
Mrs. Mary Bryant 
Howard University Hospital Division of Ophthalmology 
2041 Georgia Avenue, N.W. 
Washington, D.C. 20060 
(202) 865-1257 


| Mericos Eye Institute of 


Scripps Memorial Hospitals 
La Jolla, California 


Presents a Symposium 


VISIONS IN OPHTHALMOLOGY ’89 
Saturday, Aprili, 1989 


























LORENZ E. ZIMMERMAN, M.D. 
Department of Ophthalmic Pathology 
Armed Forces Institute of Pathology 

“Optic Nerve: Pathological Evaluation” 


DONALD MINCKLER, M.D. 
University of Southern California 
“Optic Nerve: Clinical and Pathological Evaluation” 


HENRY JAMPEL, M.D. 
Johns Hopkins Medical Center 
“Humphrey Analyzer and Optic Nerve Evaluation” 


BRUCE S. MALLER 
8.S.M. Financial, inc. 
“Personal Financial Survival’ 


RICHARD H. KEATES, M.D. 
Ohio State University 
“Bifocal impiants” 


J. TERENCE DALY, M.D. 
Mericos Eye Institute e Scripps Memorial Hospitals 


“Pneumatic Retinopexy” 


La Jolla Marriott Hote! 
La Jolla, California 
One day Symposium and Black Tie Dinner + 
CME ACCREDITED 5 HRS. CATEGORY | CME CREDIT 


For information write or call: 
Mericos Eye institute of 
Scripps Memorial Hospitals 
P.O. Box 28, La Jolla, California 92038 è 619/453-6222 








Haag- Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 


Day in, day out, in your office, the clinic, the hospital or 
the research unit ... for that difficult diagnosis the 
Haag-Streit 900° BM is the reliable choice. Itis a near 
certainty that 


If you can't see it with a 
Haag-strett, itisn tthere, so 
improve your image with a 
Haag-streit 900° BM. 


Of all the doctors in the world, over 50,000 own a 
Haag-Streitslitlamp. They have seen the difference. 
If you already have one, you also know. 

lf you don’t, then trade up to the original, the 900° BM 
Haag-Streit. You too will see the difference. 


(Just a few Haag-Streit owners may not know the 
difference. Why? Because they have never used 
anything but the original!) Your authorized Haag- 
Streit distributor has seen them all. He knows why he 
recommends Haag-Streit. 

Please ask him for the BM literature. 
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TOBRADEX @ 


(tobramycin 0.3% and dexamethasone 0.1%) 
STERILE OPHTHALMIC SUSPENSION/OINTMENT 
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See prescribing information, including contrai nd 


precautions, and adverse reactions on adjacent page. 





OR THE First ‘ce 
~ IOBREX: 


tobramycin 0.3%) 
STERILE OPHTHALMIC SOLUTION/OINTMENT 


MORE EFFECTIVE THAN GENTAMICIN IN 
~LINICAL STUDIES.’ 


Covers a broad range of important susceptible 
pathogens including Staphylococcus, 
Streptococcus, and Pseudomonas-aeruginosa: 


Clinical Efficacy Comparison of Tobramycin and Gentamicin Sulfate ' 
p=0.038" 


# of Patients (%) Cured Improved §Unimproved Total 


Composite of the solution and ointment dosage forms. No statistical differences found in 
eparate comparisons of the solution and ointment dosage forms. 


JEXAMETHASONE: 


JECISIVE CONTROL OF INFLAMMATION — 
N THE HOSPITAL AND IN THE OFFICE. 


Used over 10 million times since 1983. 


TOBRADEX 


tobramycin 0.3% and dexamethasone 0.1%) 
Paes OPHTHALMIC SUSPENSION/OINTMENT 
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“NOW AND TRUST. 
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JOB É o and LEX 01%) 
k: RLE OPHTHALMIC SUSPENSION /CINTME NT 


- DESCRIPTION: TOBRADEX® (Tobramycin™ and Dexamethasone) Ophthalmic 
suspension and Ointment are sterile, multiple dose antibiotic and steroid 
-combinations for topical ophthalmic use. 






INDICATIONS AND USAGE: TOBRADEX® Ophthalmic Suspension and Ointment 
are indicated for steroid-responsive inflammatory ocular conditions for which a 
- Corticosteroid is indicated and where superficial bacterial ocular infection or a risk of 
~. bacterial ocular infection exists. 


GCONTRAINDICATIONS: Epithelial! herpes simplex keratitis (dendritic keratitis), 
vaccinia, varicella, and many other viral es of the cornea and conjunctiva. 
E Mycobacterial in nfection of the eye. Fungal diseases of ocular structures. 
_. Hypersensitivity to a component of the medication. 
The use of this combination is always contraindicated after uncomplicated removal of 
a corneal foreign body. 


WARNINGS: NOT FOR INJECTION INTO THE EYE: Sensitivity to Ha cally applied 
aminoglycosides may occur in some patients. If a sensitivity reaction does occur, 
discontinue use. 
Prolonged use of steroids may result in glaucoma, with damage to the optic nerve. 
defects in visuai acuity and fields of vision, and posterior subcapsular cataract 
formation. Intraocular pressure should be routinely monitored even though it may be 
difficult in children and uncooperative patients. Prolonged use may suppress the host 
response and thus increase the hazard of secondary ocular infections. in those 
diseases causing thinning of the cornea or sclera, perforations heve been known to 
_. occur with the use of topical steroids. In acute purulent conditions of the eye, steroids 
“May mask infection or enhance existing infection. 


- PRECAUTIONS: 

> General. The possibility of fungal infections of the cornea should 9e considered after 
-< fong-term steroid dosing. As with other antibiotic preparations, prolonged use may 
cc fesult in over-growth of nonsusceptible Hg including fungi. If superinfection 
OCCurS, appropriate therapy should be initiated. When multiple prescriptions are 
fequired. x whenever clinical judgment dictates, the patient should be examined with 
-the aid of magnification, sich as slit lamp biomicroscopy and, where appropriate, 
fluorescein staining. 


Carcinogenesis, Mutagenesis, Impairment of Fertility. No studies have been 

Conducted to evaluate the carcinogenic or mutagenic potential. No impairment of 

~~. fertility was noted in studies of subcutaneous tobramycin in rats at doses of 50 and 
100 mg/kg/day. 


Pregnancy Category C. Corticosteroids have been found to be teratogenic in 
animal studies. Ocular administration of 0.1% dexamethasone resulted in 15.6% and 
32.3% incidence of fetal anomalies in two groups of pregnant rabbits. Fetal growth 
retardation and increased mortality rates have been observed in rats with chronic 
dexamethasone therapy. Reproduction studies have been performed in rats and rabbits 
_.. with tobramycin at doses up to 100 mg/kg/day parenterally anc have revealed no 
= evidence of impaired fertility or harm to the fetus. There are no adequate and weil 
. Controlled studies in pregnant women. TOBRADEX® Hanae Suspension and 
- Ointment hh be used during pregnancy oniy if the potential denefit justifies the 
potential risk to the fetus. 


Ei Nursing Mothers. it is not known whether this drug is excreted in human miik. 
Because many drugs are excreted in human milk, a decision shouid be considered to 
a oe nursing temporarily while using TOBRADEX Ophthalmic Suspension or 
~ Ointment 


: "Pediatric Use. Safety and effectiveness in children have not been established. 


_ ADVERSE REACTIONS: Adverse reactions have occurred with steroid/anti-infective 
combination drugs which can be attributed to the steroid component, the anti- Tee 
component, or the combination. Exact incidence figures are not available. Me most 
frequent adverse reactions to a Nee ocular tobramycin (TOBREX®) are localized 
ocular toxicity and hypersensitivity, including lid itching and swell te and 
-conjunctival erythema. These reactions occur in jess than 4% of patients. Similar 
_.» Teactions may occur with the topical use of other aminoglycoside antibiotics. Other 
- -adverse reactions have not been reported; however, if topical ocular tobramycin is 
administered concomitantly with systemic aminoglycoside antibiotics, care should be 
_ taken to monitor the total serum concentration. The reactions due to the steroid 
<- component are: elevation of intraocular pressure (IOP: with possible development of 
P. oa and infrequent optic nerve damage: posterior subcapsular cataract 
-.. formation: and delayed wound healing. 













‘Secondary Infection. The development of secondary infection has occurred after 
-use of combinations containing steroids and antimicrobials. Fungal infections of the 
“Cornea are particularly prone to ap coincidentally with long-term applications of 
‘steroids. The possibility of fungal invasion must be considered in any persistent 
corneal ulcaration where steroid treatment has been used. Secondary bacterial ocular 
-- infection following suppression of host responses also occurs. 
“os AUS. Patent No. 3,691,279. 
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and projector 
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April 25; 26, 27 and 28, 1 
Washington Hilton and Towers, Was 


40th Anniversary of the First 10L Imp lanto 
Physician’s Program RANEE OT 
e Symposia and Paper Presentations (April 26-28) 


Wound Healing * Functional Vision Assessment * Practice Manag ement Tiy 
Hands-on Wet Labs for Radial Keratotomy, Epikeratophakia and Phàc | 
Courses with Individualized Instruction (April 25) K je ine 
7th Annual Film Festival and Awards (April 25-28) HS ae PAE ie eke 
Exhibits displaying the latest in ophthalmic technology, services ee sul lies (April 


Nurses’ and Technicians’ Program - (April 26-28) ; T a 
e Presentations in subjects such as: Postoperative Visual Acuity x Auton nate ed Perir 
Practical Refraction x Refractive Surgery x Laser Technology Update 


ASOA Program - (April 26-28) a RET 

e Ophthalmic Practice Management Networking, Sharing and Round-Table Discussions as 
well as Special Speakers 

e Reimbursement Panel with members of the Health Care Financing Administration — Current 
Reimbursement Issues 


e Other subjects such as: Patient Scheduling * Claims Processing x Personnel Effectiveness 
* ASCs x CPT/DRG & Clinical Ophthalmology 


Special Events 

e Celebrate the 40th Anniversary of the first intraocular lens implantation with Dr. Harold 
Ridley and other pioneers in this. field. 

e Reception honoring ASCRS Affiliated International Societies 

e Tour program offering extensive sightseeing excursions to points of interest in Washington, 
D.C. area such as Capitol Hill, the Smithsonian, Georgetown and Annapolis 


Program Chairpersons 
Manus C. Kraff, M.D. — M.D.s’ and ASOAs’ Programs 
Mary Jo Field, R.N. — Nurses’ and Technicians’ Program 


Sponsored by ASCRS and ASOA 
3702 Pender Drive, Suite 250, Fairfax, VA 22030 
ASCRS (703) 591-2220 / ASOA (703) 591-2222 3 


Glaucoma 









The Age of Risk 
The fact that almost 70% of glaucoma patients are over 60 
years of age’ has important implications regarding their 
overall health status. k 

Even in younger patients, the local arteriosclerosis iee 
-istic of glaucoma is frequently accompanied by clinical evidence of 
similar damage to cerebral, cardiac and renal vessels, or to the entire 
circulatory system.’ The more typical older patient runs an indepen- 
dent risk of age-related changes in cardiopulmonary and metabolic 
function. 

infact, prevalence studies indicate that more than half ofall glaucoma 
patients have concurrent cardiovascular disease,’ and run over twice the 
risk of the general population of developing diabetes.’ 


DISEASE STATE INCIDENCE COEXISTENCE WITH GLAUCOMA’ 


Hypertension 54.5% 
Arteriosclerosis 58.8% 
Diabetes 15.9% 


Beyond Normotension 

Such statistics mandate that your considerations in selection of a thera- 
peutic regimen for all glaucoma patients go well beyond lowering IOP to 
the normotensive range. 

Ophthalmic beta blockers are clearly today’s drug of choice for man- 
agement of elevated IOP, but the record of nonselective agents raises 
serious questions regarding their safety in the elderly patient. Side 
effects associated with orally administered nonselective beta blockers 
have been seen with those employed ophthalmologically.’ In fact, all 
beta blockers are contraindicated in patients with sinus bradycardia, 
greater than a first-degree atrioventricular block, cardiogenic shock or 
overt cardiac failure. 

Systemic effects of nonselective beta blockers?’ 


CARDIOVASCULAR PULMONARY 
Arrhythmia Asthma 

Bradycardia Bronchial constriction 
Cerebrovascular accident Bronchospasm 
Hypotension DRUG INTERACTIONS 
Oral beta blockers 
Calcium antagonists 
Reserpine 

Digitalis 
Bronchodilators 
Insulin 










Raynaud's phenomenon 
Syncope 

Paipitation 

Congestive heart failure 


Systemic Spillover 
The mechanisms for this “systemic spillover’ of ophthalmic beta blocker 
effects are both pharmacologic and pharmacokinetic. 

From a pharmacokinetic standpoint, it's important to note that all 
eyedrops drain through the nasolacrimal system rapidly. An estimated 
80% of the drug may be absorbed through the nasal mucosa directly into 
the bloodstream, thus reaching target organs without first being metabo- 
lized in the liver (first-pass effect). 

Pharmacologically, nonselective agents block both beta-land beta-2 
receptors. Thus, the potential for pulmonary and metabolic as well as 
cardiovascular side effects is significant.* 





The Promise of Oculoselectivity 

A new generation of oculoselective beta blocking agents 

offers hope of overcoming most of the systemic spillover 

associated with nonselective agents. 

The beta-1 selectivity of these agents strongly dimin- 
ishes their effect on organs containing beta-2 receptors and, therefore, 
the risk of bronchial constriction, peripheral vascular constriction and 
altered glucose metabolism.’ 

The pharmacokinetic profile of the oculoselective agent is similarly 
unicue. It exhibits a high degree of lipid-solubility which permits pene- 
tration of the corneal surface in order to reach the desired site of action® 

Lipid-solubility, furthermore, accounts for a high volume of distribu- 
tion throughout extra- and intracellular spaces, so that beta-biocking 
activity remains low throughout the body. In addition, more drug is 
bound to plasma protein, and less free drug is available to interact with 
receptors throughout the body. Such is not the case with nonselective 
beta blockers which exhibit significant plasma activity even after oph- 
thalmic administration.® 

Numerous clinical studies support the lack of systemic spillover with 
oculoselective beta blockers. These agents demonstrate little effect on 
cardiopulmonary function, and would not be expected to interfere with 
concomitant medications including calcium channe! blockers, diuret- 
ics, digitalis, oral beta blockers, bronchodilators or insulin therapy.” 


t50 


MEAN PULSE RATE (beats/min.} 
i 





1% B.5% 0.4%; 1% 6.5% DS 


PLACEED 


Relative effects of selective and various nonselective beta- 
blocking agents on pulse rate of 6 normal subjects following 10 
minutes of exercise." 


Clearly, the choice of an oculoselective beta blocker addresses concerns 
that go well beyond achievement of normotension for the typical 
glaucoma patient in “the age of risk.” 
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he Wise lridotumy- 
Sphincterotomy 
Laser Lens 


Featuring a 9.0mm diameter, 
103 diopter magnification lens strategically aligned to 
facilitate the optimum in small spot laser delivery. 


Vol. 107, No. 2 





- Comparison of Laser Beam Diamete - 


- (focused at iris, beam diameters in nmm) 


 Goldm idmann fundus | lens : — oe T x 
| Abraham | ens I 02 
ce lens 
Tabh le: >: Laser beam convergence ang e in air r calculated 
i — - "Note: A laser with a 30 micron setting : 
oe . — would produce an iris spot size of Oimm - 


INCREASED EFFICIENCY 










è the smallest iris focal spot size 
obtainable resulting in iris energy 
densities 7.79 times greater than a 
plano lens, 2.92 times greater than 
an Abraham lens. 

® increased efficiency of iris perforation 
with less energy and shorter burn 
duration, even on very thick brown or 
light blue irides. 


-= Ref. AJO, Vol. 101, No. 5, May 1986. 

ee peeignes by: James B. Wise, M.D. 
oe Oklahoma City, Oklahoma 
‘Palen Pendina 


® greatly reduced energy density at 
cornea and retina, thus significantly 
reducing the risk of corneal burn or 
retinal damage. 

è 2.65X magnification of target site. 


è anti-reflective coating maximizes 
light transmission. 

e effective for Nd: YAG iridotomies and 
division of vitreous strands. 


O MANUFACTURED BY: 
OOT alamen 


2255-116th Avenue NE. 
Bellevue, WA 98004 USA 


(206) 455-5200 
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The most prescribed agent for the 

majority of patients with chronic 
open-angle glaucoma or elevated IOP 

who are at sufficient risk to require therapy 


INCOMPARABLE 


TIMOPTIC 


(TIMOLOL MALEATE|MSD) 


STERILE OPHTHALMIC SOLUTION 


THE INCOMPARABLE STAR OF GLAUCOMA THERAPY TODAY 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe 
chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third-degree 
atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; and hypersensitivity to 
any component of this product. 


Before prescribing TIMOPTIC, please see Brief Summary of Prescribing Information on the following page 


Copyright © 1988 by Merck & Co., Inc. 





TIMOPTIC 


(TIMOLOL MALEATE| MSD) 


STERILE OPHTHALMIC SOLUTION 
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How to start patients on TIMOPTIC: . 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day, start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


How to transfer from a single antiglaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day, discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antiglaucoma agents 
to TIMOPTIC: 

1. If any agent is an ophthalmic beta-adrenergic blocker, discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bron- 
chial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; sec- 
ond- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate 
more severe failure. 

In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of 
Cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary in 
such patients, then the drug should be administered with caution since it may block bronchodilation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors 

Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to 
beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical pro- 
cedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic 
effects of beta blockade. 

Patients should not receive two topical ophthalmic beta-adrenergic blocking agents concurrently. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, these 
agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 

Suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, alternative 
therapy should be considered 

Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent 
with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symp- 
toms 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. This 
requires constricting the pupil with a miotic. TIMOPTIC has tittle or no effect on the pupil. When TIMOPTIC is 
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used to reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a miotic 
not alone 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC (Timolol Malt 
MSD) after prolonged therapy has been reported in some patients. However, in one long-term study in w 
96 patients have been followed for at least three years, no significant difference in mean intraocular pres 
has been observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resu 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patients rece 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the producti 
hypotension and/or marked bradycardia, which may produce vertigo, syncope. or postural hypotensio 

Caution should be used in the coadministration of beta-adrenergic blocking agents. such as TIMOF 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction disturbar 
left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministration st 
be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
additive effects in prolonging atrioventricular conduction time 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
cally in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in 

there was a Statistically significant (p= 0.05) increase in the incidence of adrenal pheochromocytom 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Sii 
differences were not observed in rats administered oral doses equivalent to 25 or 100 times the maxi 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significant (p=( 
increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps in fe 
mice at 500 mg/kg/day. but not at 5 or 50 mg/kg/day. There was also a significant increase in mami 
adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum prolactin v 
occurred in female mice administered timolol at 500 mg/kg. but not at doses of 5 or 50 mg/kg/da 
increased incidence of mammary adenocarcinomas in rodents has been associated with administrati 
several other therapeutic agents which elevate serum prolactin, but no correlation between serum pro! 
levels and mammary tumors has been established in man. Furthermore. in adult human female subjects 
received oral dosages up to 60 mg timolol maleate, the maximum recommended human oral dosage. | 
were no clinically meaningful changes in serum prolactin 

There was a statistically significant increase (p=0 05) in the overall incidence of neoplasms in female 
at the 500-mg/kg/day dosage level 

Timolol maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronuc 
test and cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell transformation assa) 
to 100 g/mL). In Ames tests, the highest concentrations of timolol employed, 5000 or 10,000 yg/p 
were associated with statistically significant elevations (p=0.05) of revertants observed with tester s 
TA100 (in seven replicate assays) but not in the remaining three strains. In the assays with tester s 
TA100, no consistent dose response relationship was observed, nor did the ratio of test to control revert 
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses | 
150 times the maximum recommended human oral dose. 

Pregnancy. Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up t 
mg/kg/day (50 times the maximum recommended human oral dose) showed no evidence of fetal malfoi 
tions. Although delayed fetal ossification was observed at this dose in rats, there were no adverse effect 
postnatal development of offspring. Doses of 1000 mg/kg/day (1,000 times the maximum recommer 
human oral dose) were maternotoxic in mice and resulted in an increased number of fetal resorpti 
Increased fetal resorptions were also seen in rabbits at doses of 100 times the maximum recommer 
human oral dose, in this case without apparent maternotoxicity There are no adequate and well-contri 
Studies in pregnant women. TIMOPTIC should be used during pregnancy only if the potential benefit jus! 
the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infan 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into accoun 
importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and well-contri 
studies. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse r 
tions have been reported either in clinical trials of up to three years’ duration prior to release in 1978 or s 
the drug has been marketed. 

BODY AS A WHOLE: Headache, asthenia, chest pain. CARDIOVASCULAR: Bradycardia, arrhythmia, h) 
tension, syncope, heart block, cerebral vascular accident, cerebral ischemia, cardiac failure, palpitat 
cardiac arrest. DIGESTIVE: Nausea, diarrhea. NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, depress 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including |) 
lized and generalized rash, urticaria. RESPIRATORY: Bronchospasm (predominantly in patients with pr 
isting bronchospastic disease), respiratory failure, dyspnea, nasal congestion. ENDOCRINE: Mas 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs 
symptoms of ocular irritation, including conjunctivitis, blepharitis, keratitis, blepharoptosis, decreased 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of miotic therar 
some cases), diplopia, ptosis. 

Causal Relationship Unknown. The following adverse effects have been reported, and a causal relation 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: Hyper 
sion, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, dry mouth: Nery 
System/Psychiatric: Behavioral changes including confusion, hallucinations, anxiety, disorientation, 
vousness, somnolence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cys 
macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol mal 
and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: Extremity p 
decreased exercise tolerance, weight loss; Cardiovascular: Edema, worsening of arterial insufficiency Ri 
aud’s phenomenon, vasodilatation: Digestive: Gastrointestinal pain, hepatomegaly, vomiting; Hemato/o 
Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, hypoglycemia: Skin: Pruritus, skin irritat 
increased pigmentation, sweating, cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nerv 
System/Psychiatric: Vertigo, local weakness, decreased libido, nightmares, insomnia, diminished conc 
tration; Respiratory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogen 
Urination difficulties. 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other b 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Digesi 
Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocytopenic purp 
Nervous System: Reversible mental depression progressing to catatonia; an acute reversible syndrome c 
acterized by disorientation for time and place, short-term memory loss, emotional lability, slightly clou 
sensorium, and decreased performance on neuropsychometrics; Allergic: Erythematous rash, fever cı 
bined with aching and sore throat, laryngospasm with respiratory distress; Urogenital: Peyronie's disea 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis. 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome 
not been reported with timolol maleate 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. E 
are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER® ophthalmic dispenséts with a c 
trolled drop tip. Also Available: Preservative-free TIMOPTIC in OCUDOSE™ (Dispenser) Sterile Ophthal 
Unit-Dose Dispenser (see separate Prescribing Information). 

Storage: Protect from light. Store at room temperature 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% conti 
about 1/150 of this dose, which is about 0 2 mg 


MSD 


MERCK 
SHARP, 
DOHME 





For more detailed information, consult your MSD 
Representative and the Prescribing Information 
Merck Sharp & Dohme, Division of Merck & Co.. INC.. 


West Point, PA 19486 J8TM28 (426/3 
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Also Introducing 
The New Ophthalmic Assistant Guide from Gimbel Eye Centre 





The Guide No Ophthalmologist Or Office Manager Should Live Without! 





The Ophthalmic Assistant Guide developed for Services is making their valuable new Guide 
Gimbel Eye Centre can now be yours! available to ophthalmologists worldwide! 

Recognizing the difficulty in hiring certified The benefits of the Assistant Guide are: 
ophthalmic assistants, technicians, and 1. It takes the beginner from the simplest skills 
technologists, Gimbel Eye Centre developed this through to the intermediate and advanced levels. 


complete new Guide. It provides for training and 
testing competency of ophthalmic assistant 
trainees. 

Because this unique training tool was so 
successful, ophthalmologists everywhere began 
requesting copies. Now Gimbel Educational 


Order today and_save $3.00 on both the Assistant Edition and Instructor Edition. Regularly US $29.95 


each, both are now just US $26.95 each. Reserve your books now for Spring 1989 shipment. 


2. The Guide follows certification guidelines. 

3. The Guide allows you to determine when a 
trainee is competent in each skill. This helps 
determine both skill and wage levels. 


a 






To order by mail please include check in U.S. dollars to: Concerned Communications, Highway 59 North, 

oe Siloam Springs, Arkansas 72761. Please add 10% (or $3.75 minimum) for shipping and handli ling. 

eee For VISA and MasterCard orders call toll- free 1-800-447-4332. ous 
Outside of the U. S. A. call (501). 736- 2244. 
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MEMPHIS EYE CONVENTION 


PRESENTED BY 


THE MEMPHIS EYE SOCIETY 
AND 


UNIVERSITY OF TENNESSEE * DEPARTMENT OF OPHTHALMOLOGY 
MARCH 11-12, 1989 + THE PEABODY HOTEL * MEMPHIS, TENNESSEE 
GUEST FACULTY: 





WILLIAM F. MALONEY, M.D. 


GEORG EISNER, M.D. JACK TAYLOR HOLLABAY, MLD. 
TOPICS THAT WILL BE COVERED: 
Deci aion Making in IOL Power Caicuiations Current oe in Glare & Contrast Sensitivity Testing 
Vitreous Examination and is Prognostic Value cisions and Sutures 
Ophthalmology in Switzerland Smali incision HOLS The Three a Steps of Phacoemuisilication 
Surgically Tailored Astigmatism Reduction {A Comprehensive Ao poroach to Varying Amounts of Pre-Existing Astigmatism in Cataract Patients} 


For Further information Please Contact: 
Thomas C. Gettelfinger. M.D. Director, Memphis Eye Convetion, 6485 Poplar. Memphis. TN 34119, (901) 767-3937 
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® OPTIC NEUROPATHY: WHEN SHOULD PATIENT BE WORKED-UP 
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+ WORKUP AND DIAGNOSIS OF TRANSIENT VISUAL LOSS 

+ DIAGNOSIS AND MANAGEMENT OF DIPLOPIA 


~ Challenging Case Presentations 


— A limited number of free papers will be accepted 


* 


Jointly Sponsored by: The Department of Ophthalmology, Long Island Jewish 
Medical Center, New Hyde Park, New York and 


The Division of Ophthaimoiagy, North Shore University 
Hospital, Manhasset, New York 


Far information: Ann d. Boehme, Long Island Jewish Medical Center, New Hyde 
Park, New York 11042 — Telephone: {718} 470-8650 
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A signed American Journal of Ophthalmology disclosure statement and copy- 
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ADVANTAGE OF LOWER PRICES 
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The Department of Neurosurgery 
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è Fine Needle Aspiration Biopsy; 

e, Microsurgery and Laser Surgery Techniques: 
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ENCOURAGE COMPLIANCE. 
PROPINE® WITH C CAP™ 
Propine with C Cap encourages proper dosing by: 
e Tracking next dose to be taken, and 


° Minimizing confusion for patients on multidose 
therapy or multiple medications. 


PROPINE? (dipivefrin HCl) 


sterile ophthalmic solution, USP, 0.1% with 
TM 
C CAP Compliance Cap B.I.D. 


INDICATIONS: Propine (dipivefrin HCI) is indicated as initial therapy 
for the control of intraocular pressure in chronic open-angle glaucoma. 
Patients responding inadequately to other antiglaucoma therapy may 
respond to addition of Propine. In controlled and open-label studies 
of glaucoma, Propine demonstrated a statistically significant intraocular 
pressure-lowering effect. Patients using Propine twice daily in studies 
with mean durations of 76-146 days experienced mean pressure reduc- 
tions ranging from 20-24%. Therapeutic response to Propine twice daily 
is somewhat less than 2% epinephrine twice daily. Controlled studies 
showed statistically significant differences in lowering of intraocular 
pressure between Propine and 2% epinephrine, In controlled studies 
in patients with a history of epinephrine intolerance, only 3% of patients 
treated with Propine exhibited intolerance, while 55% of those treated 
with epinephrine again developed intolerance. Therapeutic response 
to Propine twice daily therapy is comparable to 2% pilocarpine 4 times 
daily. In controlled clinical studies comparing Propine and 2% pilocar- 
pine, there were no statistically significant differences in the main- 
tenance of IOP levels for the two medications. Propine does not produce 
miosis or accommodative spasm which cholinergic agents are known 
to produce. The blurred vision and night blindness often associated 
with miotic agents are not present with Propine therapy. Patients with 
cataracts avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Propine® should not be 
used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This 
product is contraindicated in patients who are hypersensitive to any 
of its components. WARNING: Contains sodium metabisulfite, a sul- 
fite that may cause allergic-type reactions including anaphylactic 
symptoms and life-threatening or less severe asthmatic episodes in 
certain susceptible people. The overall prevalence of sulfite sensitivity 
in the general population is unknown and probably low. Sulfite sensi- 
tivity is seen more frequently in asthmatic than in nonasthmatic people. 
PRECAUTIONS: Aphakic Patients. Macular edema has been shown to 
occur in up to 30% of aphakic patients treated with epinephrine. Dis- 
continuation of epinephrine generally results in reversal of the 
maculopathy. Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in rats and rabbits at daily oral doses up to 10 
mg/kg body weight (5 mg/kg in teratogenicity studies), and have 
revealed no evidence of impaired fertility or harm to the fetus due to 
dipivefrin HCI. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. Nursing Mothers. Itis not known 
whether this drug is excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when Propine 
is administered to a nursing woman. Usage in Children. Clinical studies 
for safety and efficacy in children have not been done. Animal Studies. 
Rabbit studies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both dipivefrin 
hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular 
Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine. Local Effects. The most fre- 
quent side effects reported with Propine alone were injection in 6.5% 
of patients and burning and stinging in 6%. Follicular conjunctivitis, 
mydriasis and allergic reactions to Propine have been reported infre- 
quently. Epinephrine therapy can lead to adrenochrome deposits in 
the conjunctiva and cornea. 


© ALLERGAN PHARMACEUTICALS 


= Division of Allergan, Inc., Irvine, CA 92713 
©1988 








2 Portrait of Noncomplian 
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Pseudotumor Cerebri Induced by Danazol 





Latif M. Hamed, M.D., Joel S. Glaser, M.D., Norman J. Schatz, M.D., 
and Thomas H. Perez, M.P.H. 


Intracranial hypertension with papilledema 
occurred in two patients receiving danazol 
therapy for either cyclic neutropenia or im- 
mune hemolytic anemia. Results of clinical, 
laboratory, and _ neuroradiologic studies 
showed no apparent cause for the condition in 
' Case 1 and the papilledema resolved one 
month after discontinuing danazol. Carotid 
angiography in Case 2 demonstrated cerebral 
venous sinus thrombosis; the papilledema 
showed gradual improvement after cessation 
of danazol. An additional seven cases of 
pseudotumor cerebri presumed secondary to 
danazol therapy have been reported to the 
Food and Drug Administration. The papillede- 
ma resolved in all seven cases soon after dis- 
continuing danazol. A drug-induced compli- 
cation should be suspected, and alternative 
therapy sought, in patients who develop intra- 
cranial hypertension associated with adminis- 
tration of danazol. 


DANAZOL is an attenuated androgen derived 
from ethisterone (17 a-ethinyltestosterone). Al- 
though it has been used in the United States for 
18 years, the precise mode of action remains 
unknown. In addition to inhibiting the 
hypothalamic-pituitary-gonadal axis, it acts by 
direct enzymatic inhibition of progesterone 
and androgen binding to cytoplasmic receptors 
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in target tissues. It is metabolized to approxi- 
mately 60 different products, some of which 
(for example, ethisterone) may be hormonally 
active. !? 

Danazol is beneficial in the treatment of en- 
dometriosis, benign cystic breast disease, he- 
reditary angioedema, precocious puberty, and 
certain hematologic abnormalities including id- 
iopathic thrombocytopenia purpura and im- 
mune hemolytic anemia.** Side effects of thera- 
py occur in approximately 85% of treated 
women, and are mostly caused by the anabolic- 
androgenic properties of the drug. These com- 
plications include weight gain (2 to 20 kg), fluid 
retention, decreased breast size, acne, hirsut- 
ism, deepening of the voice, hot flashes, chang- 
es in libido, menometrorrhagia, sleep disor- 
ders, dizziness, fatigue, tremors, muscle 
cramps, hepatocellular damage, and head- 
aches.** In some patients, the headaches may 
be severe enough to necessitate discontinua- 
tion of the drug.’ 


Case Reports 


Case 1 

A 33-year-old woman was referred for papil- 
ledema, headache, and diplopia. At age 16 
years, she began to suffer recurrent episodic 
fever of a few days’ duration, associated with 
profound neutropenia and upper respiratory 
infections. A bone marrow aspirate obtained 
during a period of granulocytopenia showed 
arrest in maturation at the myelocyte stage. A 
diagnosis of cyclic neutropenia was made. At 
age 28 years, 200 mg of danazol three times 
daily provided the patient with hematologic 
remission. Leukopenia recurred in 1984 when 
danazol was discontinued, and resolved when 
it was restarted three months later. 
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In October 1987, the patient experienced se- 
vere generalized headaches with nausea and 
vomiting. Horizontal diplopia developed sev- 
eral days later. Bilateral papilledema and a 
right abducens paresis were noted. Computed 
tomography of the head showed slit-like ventri- 
cles. Results of transfemoral cerebral angiogra- 
phy were normal. A magnetic resonance scan 
of the head showed partially empty sella. 
Visual-evoked potentials, brain-stem auditory- 
evoked potentials, and electroencephalogra- 
phy were normal. A lumbar puncture yielded 
clear, colorless, acellular cerebrospinal fluid; 
the protein level was 34 mg/dl and the glucose 
level was 61 mg/dl. Cerebrospinal fluid cryp- 
tococcal polysaccharide antigen and VDRL 
were negative; there were no malignant tumor 
cells, fungi, acid-fast bacilli, or microorga- 
nisms, and cerebrospinal fluid cultures were 
negative; myelin basic protein was absent; the 
opening pressure was not recorded. Serum 
rheumatoid factor and antinuclear antibodies 
were negative. 

On examination at the Bascom Palmer Eye 
Institute on Nov. 18, 1987, she weighed 75 kg 
and her blood pressure was 124/78 mm Hg. The 
patient was receiving 200 mg of danazol three 
times daily. Visual acuity was 20/20 at distance 
and near in each eye. A typical spasm of the 
near reflex was present. Results of biomicrosco- 
py and tension by applanation tonometry were 
normal. Tangent screen visual field testing 
showed moderately enlarged blind spots bilat- 
erally. Ophthalmoscopy showed mild bilateral 
papilledema (Fig. 1). Standardized A-scan or- 
bital echography showed moderate bilateral en- 
largement of the optic nerves, measuring 4 mm 
each (normal mean, 2.8 mm; upper limits of 
normal, 3.3 mm). There was a positive 30- 
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Fig. 1 (Hamed and associates). Patient 1. Le 


ft, Right eye; right, left eye. Fundus photographs showing mild 


degree test, indicative of increased subarach- 
noid fluid in the nerve sheaths associated with 
papilledema.’ 

Danazol was discontinued and 500 mg of 
acetazolamide twice a day was begun. One 
week later, a lumbar puncture showed an open- 
ing pressure of 180 mm H:O. Results of com- 
plete cerebrospinal fluid studies were again 
normal. Acetazolamide therapy was then dis- 
continued. Examination four weeks after dis- 
continuing danazol showed total resolution of 
the papilledema. On March 10, 1988, spasm of 
the near reflex was still present, but the papille- 
dema and associated headaches had resolved. 


Case 2 

A 19-year-old man was referred for headache 
and transient obscurations of vision. In January 
1983, he developed progressive fatigue and 
jaundice. A diagnosis of warm antibody im- 
mune hemolytic anemia (Coombs positive) was 
made. The patient’s condition improved on a 
regimen of 100 mg of prednisone daily, but 
attempts to taper the dosage caused recurrence 
of significant anemia. In December 1983, 200 
mg of danazol three times daily was added to 
the therapeutic regimen, and prednisone dos- 
age was tapered to as low as 5 mg every other 
day, with maintenance of hematologic remis- 
sion. In June 1985, a splenectomy was per- 
formed after development of persistently in- 
creased liver enzyme levels necessitated 
cessation of danazol. This provided hematolog- 
ic control without medication until November 
1985, when corticosteroids and danazol were 
reinstated. In December 1986, the patient 
began to experience frequent generalized head- 
aches, nausea, and transient obscurations of 
vision. 
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bilateral papilledema while the patient was receiving danazol. 
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Fig. 2 (Hamed and associates). Patient 2. Left, Right eye; right, left eye. Fundus photographs showing fully 
developed bilateral papilledema. 


He was examined at the Bascom Palmer Eye 
Institute on May 9, 1987. Blood pressure was 
140/80 mm Hg. Daily medications included 10 
mg of prednisone and 600 mg of danazol. Visu- 
al acuity was 20/20 at distance and near in both 
eyes. Results of pupillary testing, slit-lamp 
examination, and tension by applanation to- 
nometry were unremarkable. Goldmann visual 
fields showed moderately enlarged blind spots 
bilaterally. There was marked edema of the 
optic disks bilaterally (Fig. 2). Results of com- 
puted tomography of the head were normal. 
Transfemoral cerebral angiography showed 
thrombosis of the anterior sagittal sinus, cere- 
bral veins, and straight sinus. The patient de- 
clined a lumbar puncture. Acetazolamide, 500 
mg, twice daily was added to his regimen. The 
papilledema remained stable over the next six 
months. 

On Jan. 22, 1988, danazol therapy was 
stopped. The hematologic status remained in 
remission during a follow-up period of three 
months. The papilledema showed gradual im- 
provement over the same period. 


Discussion 


Pseudotumor cerebri is a syndrome complex 
characterized by increased intracranial pres- 
sure, normal cerebrospinal fluid composition, 
normal results of neuroradiologic studies, and 


signs and symptoms strictly referrable to intra- 
cranial hypertension. No cause is found in 
most cases. Some cases, however, are attribut- 
ed to identifiable conditions including endo- 
crine and metabolic disorders, impairment of 
cerebral venous outflow (for example, cerebral 
venous sinus thrombosis), certain systemic ill- 
nesses (for example, blood dyscrasias), and 
exogenously administered agents.’ The latter is 
a growing list of drugs that includes cortico- 
steroid therapy or withdrawal,’’ nalidixic 
acid,’”""’ hypervitaminosis or hypovitaminosis 
A,” nitrofurantoin,“ tetracyclines,’’’”® oral 
contraceptives,” psychotherapeutic drugs,’ 
anti-inflammatory agents,”’*! and, more recent- 
ly, the anti-arrhythmic agent amiodarone.” 

Three cases of intracranial hypertension at- 
tributed to danazol therapy have recently been 
reported.“ Two of the patients received danazol 
therapy for endometriosis and one for irregular 
menses and menorrhagia. Papilledema was ob- 
served three, six, and eight months after start- 
ing danazol treatment. Upon cessation of dan- 
azol, one patient showed spontaneous 
resolution of the papilledema five weeks later 
and two patients showed full recovery with 
diuretic therapy. In one patient, headaches and 
diplopia recurred when danazol was restarted, 
and resolved upon its cessation. 

Seven cases of pseudotumor cerebri associat- 
ed with danazol therapy have also been report- 
ed to the Food and Drug Administration 
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TABLE 


CLINICAL FEATURES OF SEVEN CASES OF PSEUDOTUMOR CEREBRI ASSOCIATED WITH DANAZOL THERAPY 
REPORTED TO THE FOOD AND DRUG ADMINISTRATION BETWEEN JANUARY 1983 AND APRIL 1988* 


a aaaaaaaaaallllllalalalalalalalalallaaaaaaaalllllllllll$ll$l$lMlMlMlMlMl— 


PATIENT NO., DURATION’ 
AGE (yrs), SEX INDICATION (MOS) 
1,29,F Endometriosis 0.5 
2, 28, F Endometriosis 11 
3, 58, F Endometriosis 6 
4,32, F Endometriosis 6 
5 23. F Endometriosis 6 
6. 7, F Endometriosis 3 
7; 32. F Endometriosis 6 


REPORTED TOTAL DAILY RECOVERY UPON 
DIAGNOSIS DOSE (MG) CESSATION 
Pseudotumor 900-1 ,500 Yes 
cerebri 
Pseudotumor 400 Yes 
cerebri 
Pseudotumor 400 Yes 
cerebri 
Papilledema T Yes 
Papilledema 400-800 Yes 
Papilledema 800 Yes 
Papilledema 800 Yes 





*? indicates data not available. 


‘Duration reflects the length of drug therapy before onset of reaction. 


(Table). Pseudotumor cerebri was the reported 
diagnosis in three cases and papilledema was 
the diagnosis in four cases. The papilledema 
resolved in all seven patients shortly after dis- 
continuing danazol. 

Diagnosis of pseudotumor cerebri with cer- 
tainty requires demonstration of increased in- 
tracranial pressure. Although the opening 
pressure in our first patient was 180 mm H:O, it 
was measured one week after starting acetazol- 
amide and discontinuing danazol therapy. The 
presence of headache, bilateral disk edema, 
enlarged blind spots, enlarged optic nerves on 
A-scan echography with a positive 30-degree 
test (indicative of increased subarachnoid flu- 
id),ê slit-like ventricles on computed tomogra- 
phy, and a partially empty sella on magnetic 
resonance imaging constitute strong corrobora- 
tive evidence that intracranial hypertension 
was present. Spontaneous resolution of the 
papilledema shortly after cessation of danazol 
supports the pathogenetic role of the drug. 

Idiopathic intracranial hypertension 
(pseudotumor cerebri) typically afflicts obese 
females, often in the third decade of life.” Since 
most patients receiving danazol are women of 
child-bearing age who are being treated for 
endometriosis or benign breast disease, the 
intracranial hypertension in this group of pa- 
tients may be attributable to the usual idiopath- 
ic variety of pseudotumor cerebri rather than a 
complication of danazol administration. 
Danazol-induced weight gain and edema may 
further render such patients similar in body 
habitus to the prototypical patients afflicted 


with idiopathic pseudotumor cerebri. Intracra- 
nial hypertension caused by danazol may also 
respond favorably to therapeutic agents benefi- 
cial in idiopathic pseudotumor cerebri (for ex- 
ample, carbonic anhydrase inhibitots),™ thus 
further confounding the distinction. Moreover, 
headaches and visual disturbances are cited 
frequently in patients taking danazol. In some 
instances these symptoms may be caused by 
undiagnosed intracranial hypertension. These 
factors may explain, at least in part, the lack of 
reports of this side effect. 

Decreased cerebrospinal fluid absorption by 
the arachnoid granulations is currently the 
most widely accepted pathophysiologic mecha- 
nism for pseudotumor cerebri,” although ce- 
rebrospinal fluid hypersecretion” or abnormal- 
ities of the microvasculature” have also been 
proposed. The mechanism of intracranial hy- 
pertension associated with danazol administra- 
tion is unknown. The heterogeneity of the dis- 
orders treated with danazol, and hence the 
diverse pathogenetic substrates with which the 
drug may variably interact, suggest that more 
than one mechanism may be contributory. Ce- 
rebral venous thrombosis was present in one of 
our two patients. Induction of weight gain and 
fluid retention with danazol therapy may alter 
cerebrospinal fluid homeostatic mechanisms 
leading to intracranial hypertension in predis- 
posed individuals. Alternatively, intracranial 
hypertension may result from a heretofore un- 
defined endocrine effect of danazol or one of its 
metabolites. 

Cerebral venous sinus thrombosis in patients 
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with immune hemolytic anemia is rare." We 
believe danazol therapy played a role in the 
occurrence of this complication in Case 2. 
There have been no previous reports of cerebral 
venous thrombosis as a complication of dan- 
azol, but other androgens have been implicat- 
ed. Headaches and papilledema have been ob- 
served in some patients treated with 
androstane,” testosterone,” and oxymetho- 
lone,” but the mechanism of this complication 
was not elucidated. In one patient, cerebral 
venous sinus thrombosis occurred during a 
hematologic recovery period while receiving 
6-mercaptopurine and high doses of adrenocor- 
ticosteroids for immune hemolytic anemia.” 
The thrombosis gradually subsided following a 
reduction in the doses of these drugs. The 
authors speculated that drug-induced accelera- 
tion of hematopoiesis might have resulted in a 
hypercoagulable state leading to thrombosis. 
In this regard, danazol has been shown to 
increase the platelet count, factors VIII and IX, 
and the kallikrein inhibitor in humans.” Of 27 
patients with hypoplastic anemia treated with 
male hormone (fluoxymesterone) or protein- 
assimilating hormone, three developed superi- 
or sagittal sinus thrombosis.* After cessation 
of the hormonal therapy, the condition subsid- 
ed in all three patients. The authors argued that 
a thrombogenic action of androgens may be 
linked to their structural similarity to estrogens 
and the ability of androgens to function as 
weak estrogens, the latter having been shown 
to increase blood coagulability and cause endo- 
thelial proliferation and intimal hyperplasia in 
cranial blood vessels. 

Danazol may stimulate circulating immune 
complex production, complement synthesis, 
and platelet production, thereby providing ad- 
ditional substrate for thrombosis. Fretwell and 
Altman” described a patient who showed exac- 
erbation of a lupus-like illness while receiving 
danazol therapy. They speculated that stimula- 
tion of complement synthesis by danazol might 
have provided additional substrate for the im- 
mune complex disease. Guillain-Barré syn- 
drome occurred in one patient receiving dan- 
azol for hereditary angioedema, and a similar 
mechanism for this complication was suggest- 
ed.” Steinberg and associates argued that 
many variables can influence the outcome of 
sex hormone therapy of autoimmune disease 
(for example, hormone dosage, age, and genet- 
ic background of the recipient), thus making it 
difficult to predict an outcome in any single 
patient. 





Intracranial hypertension induced by dan- 
azol appears to respond favorably to cessation 
of the drug or diuretic therapy, or both. Given 
the increasing widespread use of danazol, in- 
tracranial hypertension should be noted as an 
uncommon, but potentially serious, complica- 
tion. 
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Orbital Hemorrhage and Eyelid Ecchymosis in Acute 
Orbital Myositis 





David M. Reifler, M.D., Douglas Leder, D.O., and Todd Rexford, B.S. 


We examined two patients with acute orbital 
myositis associated with orbital hemorrhage 
and eyelid ecchymosis. Both patients were 
young women (aged 22 and 30 years) who had 
painful proptosis, diplopia, and comput- 
ed tomographic evidence of single extraocu- 
lar muscle involvement with spillover of in- 
flammatory edema into the adjacent orbital 
fat. Patient 1 showed contralateral preseptal 
eyelid inflammation and did not suffer an 
orbital hemorrhage until after an episode of 
vomiting. In Patient 2, the diagnosis of occult 
orbital varix was initially considered but an 
orbital exploration and a biopsy specimen 
showed no vascular anomaly. Both patients 
were treated successfully with high-dose sys- 
temic corticosteroids. Some cases of idiopathic 
orbital inflammation may be related to preex- 
isting vascular anomalies or orbital phlebitis. 


ORBITAL MYOSITIS is a subtype of the orbital 
pseudotumor (nonspecific orbital inflammato- 
ry) syndrome in which one or more of the 
extraocular muscles are primarily infiltrated by 
an inflammatory process.'* Initial features of 
acute orbital myositis may include pain, diplo- 
pia, proptosis, blepharoptosis, conjunctival 
chemosis, and injection over the involved ex- 
traocular muscles. We studied two cases of 
acute orbital myositis associated with orbital 
hemorrhage and eyelid ecchymosis. 
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Case Reports 
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Case 1 

A 22-year-old woman was referred for man- 
agement of “right orbital cellulitis.” She had a 
one-week history of a left upper eyelid “stye,” 
but had developed contralateral painful orbital 
swelling and diplopia. The patient was afebrile 
and the white blood cell count was 10,100/mm° 
with a normal differential. The patient was 
hospitalized and started on intravenous antibi- 
otics. At the time of initial consultation there 
was 3 mm of proptosis, limited abduction, and 
chemosis of the right eye, as well as vasocon- 
gestion overlying the insertion of the right 
lateral rectus muscle. On palpation, the edema- 
tous left upper eyelid had a firm, rubbery 
consistency. 

A clinical diagnosis of orbital pseudotumor 
was favored. Computed tomographic scans 
showed enlargement of the right lateral rectus 
muscle and an infiltrating mass in the left 
upper eyelid (Fig. 1). That evening, after a brief 
episode of emesis, the patient experienced a 
right orbital hemorrhage with bulbar and upper 
eyelid involvement (Fig. 2). A regimen of sys- 
temic high-dose prednisone was begun, and 
the pathologic orbital findings resolved as the 
corticosteroids were tapered and discontinued. 


Case 2 

A 30-year-old woman developed acute pain- 
ful left proptosis of 5.5 mm, with lateral dis- 
placement of the left eye. The ductions of the 
left eye were limited and the patient had diplo- 
pia in all fields of gaze. Subcutaneous ecchymo- 
sis was present in the medial aspect of the left 
upper eyelid and more superficial, darker ec- 
chymosis was present in the medial left lower 
eyelid (Fig. 3). The patient was afebrile and the 
white blood cell count was 12,000/mm?° with a 
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Fig. 1 (Reifler, Leder, and Rexford). Case 1. Com- 
puted tomographic scan showing right lateral rectus 
muscle enlargement and left upper eyelid infiltra- 
tion. 


normal differential. The patient was hospital- 
ized and begun on intravenous ceftriaxone. 
Computed tomography showed infiltration in 
the left medial orbit involving the insertion of 
the medial rectus muscle. A round, radiodense 
lesion was identified within the area of the 
inflammation, suggesting possible phlebolith 
formation (Fig. 4). The patient showed mild 
progression of the proptosis and a left orbital 
exploration and biopsy was performed the day 
after admission. No venous abnormalities or 
phleboliths were identified at the time of sur- 
gery. A biopsy specimen of the orbital fat 
showed scattered inflammatory cells consistent 
with orbital pseudotumor. A regimen of oral 
prednisone was begun, and the inflammation 





Fig. 2 (Reifler, Leder, and Rexford). Case 1. Acute 
orbital myositis with spontaneous right orbital hem- 
orrhage extending anteriorly into the bulbar con- 
junctiva and right upper eyelid. Left upper eyelid 
erythema and a subcutaneous mass are also present. 








Fig. 3 (Reifler, Leder, and Rexford). Case 2. Acute 
orbital myositis in a 30-year-old woman with propto- 
sis and ecchymoses of the left lower and upper 
evelids. 


and proptosis resolved completely without re- 
sidual motility disturbance. The prednisone 
was tapered and subsequently discontinued 
over six weeks. 


deer teeebere irre Fee apanan a anann A mmn ain nA eaa 


Discussion 


Trauma is the most common cause of orbital 
hemorrhage and eyelid ecchymosis.* Other 
causes of spontaneous orbital hemorrhage and 





Fig. 4 (Reifler, Leder, and Rexford). Case 2. Com- 
puted tomographic scan showing proptosis and spill- 
over of left medial rectus muscle inflammation into 
the surrounding orbital fat. Focal radiodense area 
adjacent to infiltrated left medial rectus tendon cor- 
related with pseudoencapsulated orbital hemorrhage 
found at surgical exploration, but a phlebolith was 
not found, 
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eyelid ecchymosis include orbital vascular 
anomaly, lymphangioma, hypertension, vari- 
ous bleeding disorders, metastatic neuro- 
blastoma, and Valsalva maneuver.*® In both 
of our cases, acute proptosis preceded the 
hemorrhage, although emesis also occurred in 
Case 1. 

Eyelid ecchymosis was noted by Krohel and 
Wright’ in eight of 17 cases of spontaneous 
orbital hemorrhage. Eleven of their 17 patients 
had an underlying vascular malformation. In 
posterior orbital hemorrhage, eyelid ecchymo- 
sis may not appear until the proptosis gradual- 
ly resolves and blood tracks forward into the 
anterior orbit.‘ In our patients, eyelid ecchymo- 
ses occurred concurrently with proptosis in one 
case and within 24 hours of documented prop- 
tosis in the other case. Perhaps the anterior 
involvement of the extraocular muscle tendons 
and the overlying conjunctiva allowed hem- 
orrhage to appear in the eyelids relatively early 
after the development of acute proptosis. 

The cause of orbital hemorrhage in our 
patients may have been a combination of in- 
flammatory changes in the orbital circulation 
and mechanical stresses produced by sudden 
proptosis. Using orbital venography, Kenner- 
dell® noted that orbital pseudotumor is occa- 
sionally associated with venous abnormalities 
that are characteristic of inflammation. While 
orbital vascular anomalies have been demon- 
strated by orbital venography,‘ this technique 
may fail to demonstrate small or even moderate 
sized lesions,* and its use has been supplanted 
by computed orbital tomography. 

Idiopathic orbital inflammation and orbital 
vascular anomaly may share certain clinical 
features including sudden proptosis, edema, 
and hemorrhage. In some cases, occult orbital 
vascular anomalies may be associated with 
phlebitis, resulting in alterations of vascular 
permeability and secondary edema. In other 
cases an orbital varix may be readily identified 
by computed tomography or magnetic reso- 





nance imaging. We propose that some cases 
diagnosed as “idiopathic orbital inflammation” 
may be related to preexisting vascular anoma- 
lies or orbital phlebitis. 

Spontaneous orbital hemorrhage may be 
seen in a variety of primary orbital and system- 
ic diseases. The presence of eyelid ecchymosis 
may provide evidence for the presence of deep- 
er Orbital hemorrhage and aid in the differential — 
diagnosis. We believe that acute orbital myosi- 
tis should be included in the differential diag- 
nosis of conditions that may be associated with 
spontaneous orbital hemorrhage and eyelid ec- 
chymosis. 
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Effect of Various Doses of Radiation for Uveal Melanoma 


on Regression, Visual Acuity, Complications, and 


Survival 


Nadine A. Kindy-Degnan, M.D., Devron H. Char, M.D., Joseph R. Castro, M.D., 
Stewart Kroll, M.A., Robert D. Stone, M.D., Jeanne M. Quivey, M.D., 
Theodore L. Phillips, M.D., and Alexander R. Irvine, M.D. 


We reviewed 284 choroidal and ciliary body 
melanomas treated with 50, 60, 70, or 80 gray 
equivalents (GyE) of helium ion radiation. 
Multivariate methods of data analysis were 
used to adjust for differences between dose 
groups with respect to the characteristics of 
patients (and their tumors). Radiation dose 
level did not affect survival, complications, 
visual outcome, or tumor regression in this 
model. The minimum radiation dose neces- 
sary to achieve tumor control with charged 
particles may be less than 50 GyE. 


IONIZING RADIATION has been used to treat 
eyes with uveal melanomas since 1929, but the 
optimum radiation dose remains unknown.'° 
Stallard’ pioneered uveal melanoma radiation 
with "Co radioactive plaque brachytherapy; 
however, no dose-response data were generat- 
ed to establish radiation treatment parameters. 
Empiric doses of 70 to 140 Gy of "Co 
brachytherapy have been delivered to the 
tumor apex. Most of Stallard’s patients re- 


armana 


Accepted for publication Nov. 8, 1988. 

From the Departments of Ophthalmology (Drs. 
Kindy-Degnan, Char, Stone, and Irvine and Mr. Kroll) 
and Radiation Oncology (Drs. Char, Quivey, and Phil- 
lips), the University of California, San Francisco; the 
Lawrence Berkeley Laboratory (Dr. Castro), University 
of California, Berkeley; and the Northern California 
Oncology Group, San Francisco (Drs. Char, Castro, and 
Phillips). 

This study was supported in part by National Insti- 
tutes of Health grant EYO 7504, American Cancer Socie- 
ty grant PDT-321, unrestricted grants from the Richard 
and Gail Siegal Foundation, the Beal Foundation, the 
Northern California Oncology Group, National Insti- 
tutes of Health grant CA 19138, and Department of 
Energy contract DE-AC03-765F0Q0Q98. 

Reprint requests to Devron H. Char, M.D., Ocular 
Oncology Unit, 10 Kirkham, P.O. Box 0730, UCSF, San 
Francisco, CA 94143. 


ceived approximately 100 Gy of apical irradia- 
tion and this dose has been accepted for con- 
ventional radioactive plaque therapy of uveal 
melanoma.’ Significant complications associat- 
ed with uveal melanoma radiation have been 
reported, including retinal hemorrhages, hard 
exudates, cotton-wool spots, microaneurysms, 
optic disk swelling or atrophy, eye wall necro- 
sis, cataract, and neovascular glaucoma.*” 

Optimum radiation treatment would encom- 
pass a dose level that maximized tumor control 
and minimized complications. We analyzed ret- 
rospectively the effects of 50, 60, 70, or 80 gray 
equivalents (GyE) of helium ion radiation to 
determine the relative efficacy and morbidities 
in patients in each dose group. 


Patients and Methods 
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All patients were examined in the Ocular 
Oncology Unit, University of California, San 
Francisco, and treated between January 1978 
and October 1987 at the Lawrence Berkeley 
Laboratory. Complete follow-up data were 
available on over 95% of the patients through 
March 1988. 

The diagnosis of uveal melanoma was estab- 
lished on the basis of complete clinical, fluores- 
cein, and ultrasonographic examinations. A 
metastatic evaluation was performed and in- 
cluded liver function tests, chest roentgeno- 
gram, and general physical examinations. Any 
abnormal findings were subject to further stud- 
ies. 

After informed consent was obtained, pa- 
tients were treated. The sex and age distribu- 
tions were comparable in all groups. Between 
1978 and 1987, 284 patients were treated with 
50, 60, 70, or 80 GyE of helium ion radiation in 
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five fractions over eight days. Twenty-nine pa- 
tients received 50 GyE, 61 patients 60 GyE, 122 
patients 70 GyE, and 72 patients 80 GyE. 

The first 68 patients were treated with 70 
GyE. We then studied the next 72 patients at 
the 80-GyE level of helium ion radiation be- 
tween 1980 and 1985. Patients were treated 
with 60 GyE between 1982 and 1986; more 
recently some tumors over 18 mm in diameter 
and over 12 mm thick have also been treated at 
the 60-GyE dose level. Patients with tumors 
that involved the macula and were not anterior 
to the equator were treated with 50 GyE since 
1983, Fifty-four patients have been treated with 
70 GyE since 1985 as part of a randomized 
prospective study comparing helium ion with 
HI plaque irradiation of melanomas less than 
15 mm in diameter and less than 10 mm thick. 

The entire tumor and a 2-mm surround of 
presumably normal tissue were included in the 
treatment field. The details of treatment plan- 
ning have previously been described." 

Patients were examined six to 12 weeks after 
treatment, then quarterly for one year and 
semiannually thereafter, unless problems 
(pain, visual loss, possible tumor growth) oc- 
curred. In the interval between our examina- 
tions, most patients were followed up by their 
referring ophthalmologists; any patient with 
recurrent problems was referred for further 
evaluation. These examinations included auto- 
mated and manual visual acuities, automated 
perimetry, clinical drawings, fluorescein angi- 
ography, and ultrasound. 

Serious radiation sequelae (radiation retinop- 
athy, radiation optic neuropathy, neovascular 
glaucoma, cataracts, eye wall necrosis, and loss 
of eye), minor complications (eyelash loss, ker- 
atitis, epiphora), tumor regression rate, visual 
acuity, and survival rate were analyzed in rela- 
tion to radiation dose, tumor size, tumor loca- 
tion, and length of follow-up. These tumor 
characteristics and complications were docu- 
mented by clinical examination, quantitative 
echography, and fluorescein angiography. 
Univariate analyses were initially used; howev- 
er, the radiation groups were disparate in the 
tumor thickness, tumor location, and length of 
follow-up (Table 1). Tumor characteristics were 
similar in the 60- to 80-GyE treatment groups. 
Smaller posterior pole tumors were treated 
with 50 GyE, since initially a high incidence of 
radiation maculopathy was noted for macular 
tumors treated at higher dose levels. Treatment 
groups were analyzed with the Cox multivari- 
ate proportional hazards model, when model- 


ing the time until the onset of an untoward 
event (treatment complication, metastases, or 
death). Tumor regression rates and changes in 
visual acuities were analyzed with multiple 
linear regression, using the covariates dis- 
cussed and the length of follow-up. 





Results 





Tumor size was slightly smaller in the 50-GyE 
treatment group, and most of these tumors 
involved the fovea (Table 1). Patients in the 
other treatment groups had tumors of similar 
size, however, mean length of follow-up was 
disparate. Seven eyes (2.5%) had small grow- 
ing tumors, 91 eyes (32.0%) had medium-sized 
tumors, and 186 eyes (65.5%) had large tumors 
(Table 2). In 149 eyes (52.5%) the uveal melano- 
mas were located within 3 mm of the optic 
nerve or fovea. In 164 eyes (57.7%) the anterior 
edge of the tumor was anterior to the equator. 

Tumor  regression—Most treated tumors 
showed tumor shrinkage on the basis of results 
of clinical, photographic, and ultrasonographic 
examinations. For purposes of numerical analy- 
ses, the initial and most recent echographic and 
clinical measurements of tumor diameter and 
thickness were used to calculate percentage of 
shrinkage. Multiple linear regression was used 
to model both the amount and percentage of 
shrinkage. Explanatory variables included in 
this analysis were clinical tumor diameter, ul- 
trasound tumor height, tumor location, tumor 
distance from the nerve and the fovea, location 
of the anterior margin of the tumor, patient age 
and sex, radiation dose, and length of follow- 
up. No discernible radiation effect was ob- 
served with these multivariate analyses for 
either the incidence, amount, or rate of regres- 
sion (Table 3). Initial tumor thickness and 
length of follow-up were significant indepen- 
dent variables that correlated with both the 
amount and percentage -of shrinkage (P < 
.0005) in all cases. The larger tumors shrank 
more in absolute and percent terms. 

Visual acuity—Multiple linear regression was 
used to model the change in visual acuity. 
Similar covariates as listed above were used as 
explanatory factors. After controlling for the 
initial visual acuity and the length of follow-up, 
ultrasound height (P = .0000), largest tumor 
diameter (P = .003), location of anterior border 
(P = .002), and distance from fovea (P = .05) 
were independent risk factors for change in 
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TABLE 1 
TUMOR SIZE, LOCATION, AND LENGTH OF FOLLOW-UP 
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50 GyE 
(N = 29) 
Largest diameter of 
tumor (mm) 
Mean 10.1 
Range 6.0-18.0 
Ultrasound height (mm) 
Mean 5.3 
Range 2.5~-13.0 
Location 
Anterior to equator 8 (27.6%) 


= 3 mm from nerve 26 (89.7%) 
Length of follow-up (mos) 
Mean 26 


Range 2-50 


35 (57.3%) 
29 (47.5%) 


DOSE OF HELIUM ION RADIATION 


60 GyE 70 GyE 80 GyE 
in = 61) {N = 122) {N = 72} 
12.0 12.1 11.7 
5.0-20.0 5.0-24.0 4.5-20.0 
7.2 7.0 6.3 
3.1-13.8 2.3-14.7 1.3-12.3 


73 (59.8%) 
63 (51.6%) 


48 (66.7%) 
31 (43.1%) 


34 23 48 
2-56 1-99 3-82 
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visual acuity. The irradiation dose (50 to 80 
GyE) was not a significant variable in the visual 
prognosis (Table 4). The apparent poorer visual 
results in the 50-GyE group were related to the 
tumor location in this group; 26 (89.7%) of the 
tumors were within 3 mm of visually vital 
structures. 

Complications—The Cox multivariate propor- 
tional hazards model showed that the risk of 
developing radiation retinopathy, radiation 
optic neuropathy, neovascular glaucoma, sig- 
nificant cataracts, and minor complications was 
not affected by the helium ion radiation dose. 
The same covariates were used as for evaluat- 
ing tumor regression. Tumor size (ultrasound 
height and diameter) and distance from the 
fovea or optic nerve were consistent correlates 
of radiation-induced complications (P < .05). 

Enucleation was performed on 32 (11.2%) 
patients. In 24 of these patients (75%), the 
enucleations were performed for a painful 
blind eye secondary to uncontrollable neovas- 
cular glaucoma or sclerokeratitis (Table 5). Eyes 
with the largest tumors were more likely to 
undergo enucleation (P < .03). Radiation dose 
did not influence the time to enucleation in the 
Cox proportional hazards model. 

Tumor contrel-——Failure of tumor control mani- 
fested either by continued or recurrent growth 
occurred in 2.5% (seven of 284) cases. Two were 
medium-sized tumors and five were large tu- 
mors (Table 6). As previously described, two 
cases were considered technical failures and 
five were radioresistant tumors.” These seven 


patients received 60, 70, or 80 GyE of helium 
ion radiation. The tumors in two additional 
eyes, which were initially considered biologic 
failures, were found to be inapparent diffuse 
melanomas on histopathologic examination. 
These were not considered technical treatment 
failures. 

Metastasis—-Of 284 patients, 35 had metasta- 
ses; 27 patients (9.5%) treated with helium ion 
radiation died of metastatic disease. Mean sur- 
vival in this group after irradiation was 35.9 
months (range, 2.8 to 82.6 months). Tumor 
thickness and largest tumor diameter were 
both important variables affecting the survival 
(P = .0377 and P = .0166, respectively). 
Twenty-four of the lethal uveal melanomas 
(88.9%) were large and 19 (70.3%) extended 


TABLE 2 
TUMOR SIZE VS RADIATION DOSE 


TUMOR SIZE* 
RADIATION DOSE SMALL MEDIUM LARGE TOTAL 
50 GyE 2 17 10 29 
60 GyE 0 17 44 61 
70 GyE 3 32 87 122 
80 GyE 2 25 45 72 
Total 7 91 186 284 





*Smal!, < 3 mm in height and < 10 mm in diameter; medium, 3 
to 5 mm in height and 10 to 15 mm in diameter; large, > 5 mm in 
height or > 15 mm in diameter. 
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TABLE 3 
TUMOR REGRESSION 
ARRANCAR RATNER te OO EO O OO nssstussnnneenennrenndananetasainnnnitnittitrtememermuannannnineisanueaen 
DOSE OF HELIUM ION RADIATION 
TYPE OF 50 GyE 60 GyE 70 GyE 80 GyE 
REGRESSION (N = 29) (N = 61) (N = 122) (N = 72) 
Largest diameter 
No. (%) of tumors 
showing regression 
Onset (mos) 
Mean 7 9 8 9 
Range 1-21 1-40 1-83 0.5-47 


14 (48.3%) 34 (55.7%) 55 (45.1%) 42 (58.3%) 


Ultrasound height 
No. (%) of tumors 
showing regression 
Onset (mos) 
Mean 8 8 6 5 
Range 2-24 2-29 1-27 1-24 








patients. 


anterior to the equator (Table 7). Cox multivari- 
ate proportion hazards analysis showed that 
radiation dose did not correlate with time to 
death from metastatic disease. 





Discussion 





The optimum radiation dose to achieve 
tumor control and minimize complications for 


TABLE 4 
VISUAL ACUITY 





DOSE OF HELIUM ION RADIATION* 


VISUAL ACUITY 50GyE 60GyE 70GyE 80 GyE 
initial 
20/15-20/40 8/27 441/61 78/120 46/71 
20/50-20/100 6/27 15/61 25/120 19/71 
20/200-hand motions 13/27 5/61 16/120 6/71 
LP/NLP 0/27 0/61 1/120 0/71 


After = 3 years of 


follow-up 
20/15-20/40 1/10 9/30 7/11 10/35 
20/50-20/100 0/10 2/30 1/11 5/35 
20/200—hand motions 740 = 13/30 3/11 17/35 
LP/NLP 2/10 6/30 0/11 3/35 


“Fractions represent number of patients/total number of 





uveal melanomas is unknown despite over 50 
years of use.’ Three factors make a lucid 
review of the literature on radiation for uveal 
melanoma difficult. First, the definition of 
tumor control has been controversial. Second- 


ly, only recently have computer models 


allowed for accurate ocular isodose calcula- 
tions, and thirdly, most series have reported a 
limited radiation dose range. Despite these 
limitations, determination of an optimum radi- 
ation dose for excellent tumor control with 
decreased morbidity is important both for use 
of irradiation alone or in conjunction with 
other treatments. 

Historically, many clinicians believed that 
only complete disappearance of a tumor was 


TABLE 5 
REASON FOR ENUCLEATION 





RADIATION DOSE NO. % REASON (NO.) 
50 GyE 1 3.5 Vitreous hemorrhage, pain (1) 
60 GyE 8 13.1 Neovascular glaucoma (6), 


keratitis (1), no light 
perception (1) 

70 GyE 13 10.6 Neovascular glaucoma (7), 
regrowth (4), no light 
perception (1), vitreous 
hemorrhage (1) 

80 GyE 10 13.9 Neovascular glaucoma (5), 
keratitis (1), regrowth (2), 
cataract (1), scleritis (1) 
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TABLE 6 
FAILURE OF TUMOR CONTROL 





MEAN (RANGE) 


TUMOR SIZE 
RADIATION TIME AFTER 0 oS METASTASES! 
DOSE NO. THERAPY (mos) MEDIUM LARGE DEATH 
50 GyE ~ — — — — 
60 GyE vee —— 1 = noe 
70 GyE 4 26 (14-90) — 4 2 
80 GyE 2 22 (5-39) 1 1 2 





synonymous with radiation success. Most ocu- 
lar oncologists now agree that the goal of ocular 
radiation is to destroy the reproductive integri- 
ty of tumor cells.*° Most radiation damage is 
manifest when cells enter mitosis. The onset of 
clinically detectable radiation response is par- 
tially dependent on the proliferative rate of 
tumor cells; faster growing tumors probably 
shrink more rapidly.’ Uveal malignant melano- 
mas have a relatively small number of cycling 
cells as manifested by DNA synthesis phase 
analysis, using bromodeoxyuridine studies." 
Stallard! believed that results of evaluation four 
to six months after irradiation were usually an 
accurate means to predict the success or failure 
of the treatment. We now realize that tumor 
regression is often delayed for many months, 
and that tumor size also has a marked effect on 
the degree of shrinkage. After either proton or 
helium ion radiation the mean latency of de- 
tectable tumor shrinkage is 12 months; all re- 
currences after charged-particle irradiation 
have been noted in less than 36 months after 
treatment. Irradiated small uveal melanomas 
will often regress to a flat chorioretinal scar; 
however, the efficiency of intraocular tumor 
debris removal is limited, and larger tumors 


only partially regress. The earliest sign of suc- 
cessful irradiation is usually the loss of subreti- 
nal fluid, followed by a decrease in tumor 
thickness and a dark gray appearance of the 
melanoma remnant. Overall, most irradiated 
melanomas have approximately 40% shrinkage 
in thickness five years after irradiation.*** 

We have studied nongrowing or regressed 
irradiated large melanomas either at autopsy or 
after enucleation because of complications re- 
sulting from radiation. Most tumors had sub- 
stantial bulk but did not have mitotic figures or 
evidence of cycling cells based on 5-bromo-2’- 
deoxyuridine studies.'’'**' These data help to 
substantiate the concept that the goal of radia- 
tion for uveal melanomas is to destroy their 
reproductive integrity, even though irradiated 
tumor cells may appear structurally viable. 

The advent of computer programs for radia- 
tion dosimetry has revolutionized treatment 
planning for uveal melanoma therapy. Many of 
the early studies were reported before the use 
of such programs and the accuracy of their dose 
calculations is questionable. There has also 
been a trend to treat much larger tumors than 
previously. Most of Stallard’s uveal melanomas 
were small- to medium-sized, and over 85% (63 
of 72) had partial tumor regression using 70 to 
140 Gy at the tumor apex.’ In our series over 
65% of uveal melanomas were large and after 
treatment with 50 to 80 GyE of helium ions, 
over 97% had good tumor control. Similar re- 
sults have been noted with other radiation 
modalities. Shields and coworkers’ reported 
the results of the first 100 uveal melanomas 
irradiated with an average of 80 Gy to the 
tumor apex with “Co brachytherapy. Tumor 
control was achieved in 96% of cases and, 
unlike earlier brachytherapy reports, only 
seven melanomas were small. Gragoudas and 


TABLE 7 
METASTATIC DEATH 


MEAN (RANGE) 
RADIATION TIME AFTER 
DOSE NO. % THERAPY (mos) 
50 GyE 1 3.5 37 
60 GyE 3 4.9 32 (23-42) 
70 GyE 7 5.7 36 (14-67) 
80 GyE 16 22.2 39 (3-59) 
Total 27 9.5 36 (3-67) 


* Anterior, anterior to equator; posterior, posterior to equator. 


TUMOR SIZE LOCATION“ 
MEDIUM LARGE ANTERIOR POSTERIOR 
1 — mn 1 
— 3 2 1 
2 5 5 2 
— 16 12 4 
3 24 19 8 
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coworkers™ irradiated 128 melanomas (94% 
were medium- or large-sized tumors) with 70 
GyE of proton radiation and all tumors showed 
some regression. Total regression occurred in 
12% of their cases. 

In this study with multivariate analysis, 
lower radiation doses (50 GyE) did not affect 
tumor control, complication rates, or survival. 
None of 29 eyes treated at a 50-GyE radiation 
dose had evidence of continued tumor growth. 
The mean follow-up period in this group of 
patients was 26 months, and it is highly doubt- 
ful that any of these treated patients will show 
recurrence or tumor reactivation with further 
follow-up. The rationale for using higher radia- 
tion doses is uncertain. While a few studies 
have been performed at substantially higher 
radiation doses, only anecdotal reports exist at 
lower treatment levels. =” The minimum radia- 
tion dose necessary to achieve tumor sterility is 
unknown. Our helium ion data showed over 
97% tumor control at doses as low as 50 GyE. 
Sealy and associates” reported two cases of 
tumor regression after 36 and 38 Gy of I 
brachytherapy to the tumor apex; the length of 
follow-up was 42 and eight months, respective- 
ly. We have managed one melanoma with doc- 
umented growth after it was treated erroneous- 
ly elsewhere as a choroidal metastasis with 27 
Gy of photon radiation. 

Lower radiation doses using either charged- 
particle or brachytherapy approaches may de- 
crease the incidence of radiation-induced 
vasculopathy. A number of centers have begun 
studies combining hyperthermia with radiation 
to achieve tumor control with fewer ocular 
complications than occur with radiation 
alone.“ To accomplish this goal, four condi- 
tions must be met. One, there should be an 
additive or synergistic effect of radiation and 
hyperthermia; some human and animal data 
support this concept.” Two, a much lower dose 
of radiation in combination with hyperthermia 
must be sufficient to produce tumor control, so 
that radiation complications can be reduced. 
Our study suggests that significantly lower ra- 
diation dosages than have been tried should be 
used if this goal can be achieved. Three, the 
effect of the combined treatments on tumor 
tissue must be greater than the damage pro- 
duced in normal tissue (thermal enhancement 
ratio); data supporting this concept are not 
conclusive.” Finally, the hypothesis that lower 
doses of radiation may result in a lower inci- 
dence of ocular morbidity must be correct. It is 
conceivable that the radiation dose may not be 


a major factor in all of the ocular morbidity 
observed after treatment. Untreated uveal mel- 
anomas can be associated with neovascular 
glaucoma, retinal neovascularization, inflam- 
mation, and cystoid macular edema.” In both 
the proton and helium ion studies we have 
observed significant visual loss due to factors 
that occur outside of the radiation field.” For 
example, thick equatorial tumors can be associ- 
ated with an exudative maculopathy that ap- 
pears to correlate with tumor size and is not 
associated with radiation to the fovea. This 
type of data would be consistent with an alter- 
native hypothesis that intrinsic tumor factors, 
both during growth and regression, can pro- 
duce ocular morbidity. If this latter hypothesis 
is responsible for a significant portion of the 
posttreatment visual loss, then strategies such 
as combination hyperthermia and lower-dose 
radiation would not be effective. 
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OPHTHALMIC MINIATURE 

Munch was inspired to paint this picture (Melancholy [Laura] 1899) after 
seeing his sister again who had suffered from severe depression since her 
childhood; several sketches show her empty look with widely opened eyes, 
cut off from the world, lost in herself. Munch’s convalesence in a sani- 
torium also played a role in the creation of this painting. There Munch 
noted: “When the winter sun which lay low on the horizon shone through 
the window—the room was ablaze with red and yellow—The yellow 
wooden walls turned into fire and the brown ceiling became blood—The 
light and the colors penetrated my soul and my body, in which my sick 


blood flowed. Melancholy ... 


I ran out to escape the eerie creature.” 


Uwe M. Schneede, Edvard Munch. The Early Masterpieces 


Munich, Schirmer/Mosel, 1988 












Seven Cases of Trilateral Retinoblastoma 





Samuel R. Pesin, M.D., and Jerry A. Shields, M.D. 


Of 245 consecutive children with retinoblas- 
toma referred to the Oncology Service at the 
Wills Eye Hospital between January 1974 and 
August 1988 and followed up for three months 
to 15 years, seven (3%) developed midline 
intracranial malignancies consistent with the 
diagnosis of trilateral retinoblastoma. Six of 
the seven had bilateral retinoblastoma, and 
four had a family history of retinoblastoma. 
The time of diagnosis of retinoblastoma varied 
between five months after the intracranial 
tumor was diagnosed and four years before the 
intracranial tumor was diagnosed. The mid- 
line intracranial malignancies were pineal tu- 
mors (five cases), suprasellar neuroblastoma 
(one case), and a parasellar undifferentiated 
calcified mass (one case). Despite control of 
the intraocular tumors, five of the seven chil- 
dren have died of the intracranial tumors. 


THE ASSOCIATION of a midline intracranial 
neoplasm with retinoblastoma has become well 
known over the past decade. This association 
has been termed “trilateral retinoblastoma,” 
since this condition occurs most often in pa- 
tients with bilateral retinoblastoma. The retino- 
blastoma gene is believed to confer an in- 
creased susceptibility to developing these 
intracranial tumors,'“ which most often are 
undifferentiated neuroblastic pineal tumors 
and suprasellar or parasellar neuroblastomas. '* 

In our search of the literature, we found 
fewer than 40 reported cases of midline intra- 
cranial neoplasms associated with retinoblasto- 
ma, most of which are in the form of case 
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reports.” The early series by Bader and associ- 
ates’ detailed experience with their own cases 
as well as those of other investigators. The 
most recent report by Kingston, Plowman, and 
Hungerford" reviewed all patients within two 
institutions to determine who developed trilat- 
eral retinoblastomas. A review of reported 
cases from various institutions has been recent- 
ly compiled by Zimmerman.” Of 245 patients. 
referred to our institution for primary treat- 
ment of retinoblastoma between January 1984 
and August 1988, seven developed a midline 
intracranial neoplasm. Two of these patients 
(Patients 1 and 2) have been previously de- 
scribed .* 


Case Reports 


Case 1 

At 6 weeks of age, this girl was found to have 
bilateral retinoblastomas. Her father had bilat- 
eral sporadic retinoblastomas. Each eye of the 
child received external beam radiation, xenon 
photocoagulation, and cryotherapy. At 8 
months of age, a cobalt 60 plaque was applied 
to the right eye to treat residual tumor. At 32 
months of age, she was found to have a right 
mandibular metastasis from her retinoblasto- 
ma, which was treated with radiotherapy and 
chemotherapy with cyclophosphamide and 
vincristine. No other metastases were found, 
and the retinoblastomas in both eyes showed 
excellent regression. At 34 months of age, she 
was found to have a midline intracranial tumor, 
histologically confirmed as an undifferentiated 
tumor of the pineal gland (pinealoblastoma). 
Despite aggressive chemotherapy and craniot- 
omy with excision, she died 22 months later of 
widespread dissemination of the pineal tumor 
in the central nervous system. 


Case 2 

This girl with no family history of retinoblas- 
toma had poor visual fixation at 5 months of 
age. Computed tomography disclosed a supra- 
sellar mass; the biopsy specimen showed a 
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neuroblastoma. Indirect ophthalmoscopy at 
that time disclosed a normal fundus in both 
eyes. The brain tumor was treated with cranial 
radiotherapy and intrathecal chemotherapy. 
On follow-up ophthalmoscopy five months 
later, bilateral retinoblastomas were diag- 
nosed, with three tumors in the right eye and 
two tumors in the left, all of which were less 
than 3.0 mm in diameter and 0.5 mm thick. 
These were controlled with external beam radi- 
otherapy (4,000 cGy in each eye). Despite the 
aggressive treatment of her neuroblastoma, she 
died at 15 months of age from continued prolif- 
eration of the intracranial tumor. 


Case 3 

This girl was examined at 1 week of age 
because her father and sibling had bilateral 
retinoblastomas. At that time, her right eye 
was found to contain a small retinoblastoma, 
which was less than 3.0 mm in diameter and 1.5 
mm thick. Seven weeks later, two small retino- 
blastomas were found in her left eye, both 
measuring less than 1 mm in diameter and 0.25 
mm in thickness. Each eye received 4,000 cGy 
of external beam radiation. At 5 months of age, 
she was found to have almost complete regres- 
sion in the right eye and no evidence of tumors 
in the left eye. She did well until 36 months of 
age, when she complained of headaches. On 
ocular examination, she had bilateral papillede- 
ma but no change in her regressed retinoblasto- 
mas. Computed tomography showed hydro- 
cephalus with a pineal mass. After diagnostic 
craniotomy, the pineal neoplasm was unsuc- 
cessfully treated with chemotherapy and radio- 
therapy, and she died at 43 months of age. 


Case 4 

This boy with no family history of retinoblas- 
toma was found to have unilateral retinoblasto- 
ma in the right eye at 1% months of age, witha 
single tumor 8 mm in diameter and 5 mm in 
thickness located temporal to the macula. He 
was treated with an iridium 192 plaque and did 
well initially. Eleven months later, the retino- 
blastoma had enlarged, and he received a co- 
balt 60 plaque. Each plaque delivered 4,000 cGy 
to the tumor apex. Follow-up computed tomog- 
raphy at age 13 months disclosed a pineal 
tumor, and the patient died of pineal malignan- 
cy at 23 months of age despite control of the 
intraocular tumor. At age 10 months, his iden- 
tical twin brother without retinoblastoma had 


an enlarged head from hydrocephalus, and a 
pineal neoplasm was diagnosed. He died at 17 
months of age as a result of this tumor. 


Case 5 

This boy had a father and paternal grand- 
mother whose eyes were enucleated because of 
retinoblastoma. At age 6 months, his right eye 
was enucleated because of four large tumors 
(the largest measuring 18 mm in diameter and 
12 mm in thickness). No optic nerve invasion or 
extraocular extension were found on histologic 
study of this eye. Four months later, his left eye 
was found to contain a tiny retinoblastoma (1 
mm in diameter and 0.25 mm thick), for which 
he received cryotherapy with an excellent re- 
sponse. At 11 months of age, computed tomog- 
raphy was performed to evaluate increasing 
somnolence. The scan disclosed a pineal 
tumor. The patient died at 31 months of age 
after unsuccessful radiation therapy and chem- 
otherapy for his midline intracranial neoplasm. 


Case 6 

At 54% months of age, this girl was found to 
have bilateral familial retinoblastoma, with 
three tumors in the right eye (the largest being 
10 mm in diameter and 5 mm thick) and one 
tiny tumor in the left eye (2 mm in diameter and 
0.5 mm thick). The girl’s mother had under- 
gone bilateral enucleation as an infant for reti- 
noblastomas. Follow-up computed tomography 
of the child disclosed a large, calcified 
parasellar soft tissue mass, with third ventricle 
and cavernous sinus extension but no pineal 
involvement. She has received cryotherapy to 
the left eye and external beam radiation to the 
right eye, with an excellent response. She has 
undergone excision of the parasellar mass via 
craniotomy, and histologic studies showed an 
undifferentiated, markedly calcific tumor. As 
of November 1988, she is alive at 12 months of 
age and undergoing radiotherapy and chemo- 
therapy for the brain tumor. 


Case 7 

At 6 months of age this girl with no family 
history of retinoblastoma was found to have 
bilateral retinoblastomas. Her left eye was enu- 
cleated because of a large retinoblastoma origi- 
nating from the posterior pole and comprising 
over half the vitreous cavity. There was 
prelaminar optic nerve involvement without 
tumor invasion into the choroid or posterior to 





BS 
Bee 








Vol. 107, No. 2 





Trilateral Retinoblastoma 123 





the lamina cribrosa. Her right eye which con- 
tained six tumors received 4,600 cGy of external 
beam radiation, with a good response. Howev- 
er, one month later, intravitreal extension was 
noted over two of the tumors, and she received 
iodine 125 plaque therapy delivering 4,000 cGy 
to the central axis of the globe. An excellent 
regression pattern was noted two months later, 
and the tumors have thereafter remained inac- 
tive. At 24 months of age, she developed ataxia 
and lethargy. Computed tomography disclosed 
a pineal tumor and hydrocephalus, for which 
she has undergone a shunting procedure. As of 
November 1988, she is still alive one month 
after diagnosis of the intracranial tumor. 


Results 


Of the seven children, five developed pineal 
tumors and two developed parasellar tumors 
(Table). Three of the patients who developed 
pineal tumors were girls, and both patients 
who developed parasellar tumors were girls. 
The age at diagnosis of retinoblastoma varied 
from 2 weeks to 10 months (average, 4.3 
months). Four of the seven children had family 
histories of retinoblastoma. Six patients had 
bilateral and one had unilateral retinoblasto- 
mas. However, the one patient with unilateral 
retinoblastoma most certainly represented a 
germinal mutation, since his twin brother had a 
pineal tumor without retinoblastoma.” 

Before diagnosis of the intracranial malig- 
nancies, three patients (Patients 1, 3, and 7) 
received external beam radiotherapy for the 
retinoblastomas (Table). Three patients (Pa- 
tients 1, 4, and 7) had received radioactive 
plaque brachytherapy. Three patients (Patients 
2, 5, and 6) had received no radiotherapy. One 
patient (Patient 2) had developed the intracra- 
nial tumor five months before the diagnosis of 
retinoblastoma, whereas in another patient 
(Patient 6) the intracranial tumor and retino- 
blastoma were diagnosed simultaneously. 

The time of diagnosis of retinoblastoma var- 
ied between five months after and 32 months 
before the diagnosis of intracranial tumor 
(mean, 14 months after diagnosis of retinoblas- 
toma). Five of the seven patients have died of 
their intracranial malignancies. Of these, the 
time between diagnosis of the original retino- 
blastoma and death from their second tumor 
ranged from five to 54 months. The time be- 


tween diagnosis of the second tumor and death 
ranged from seven to 22 months. Two patients 
(Patients 6 and 7) are still alive at 12 and 24 
months of age, respectively. However, their 
prognoses are considered guarded. 


Discussion 


One of the most recently observed manifesta- 
tions of the genetic abnormality associated 
with bilateral retinoblastoma is the occurrence 
of an undifferentiated midline intracranial neu- 
roblastoma in the pineal, suprasellar, or 
parasellar regions.'**!'" The designation of 
trilateral retinoblastoma has been coined for 
this association.'* However, much less com- 
monly, patients with unilateral retinoblasto- 
mas have been reported to develop midline 
intracranial neoplasms.'*"" Furthermore, 
such an intracranial tumor has also occurred in 
a family member of a patient with retinoblasto- 
ma.'' These two aforementioned instances have 
been considered formes frustes of trilateral ret- 
inoblastoma.* 

It is well established that when midline intra- 
cranial neoplasms occur in patients with retino- 
blastoma, they do so overwhelmingly in chil- 
dren with bilateral or the genetic form of. 
retinoblastoma.''” In our series, six of seven 
patients with midline intracranial tumors had 
bilateral retinoblastoma. We are aware of seven 
other cases of midline intracranial tumors asso- 
ciated with a unilateral retinoblastoma.’°°"" 
Four of these seven were pineal tumors, and 
the others were suprasellar or parasellar tu- 
mors. Six of the seven patients had a family 
history of retinoblastoma. The one patient with 
unilateral retinoblastoma with no family histo- 
ry of retinoblastoma developed a parasellar 
tumor.® Our patient (Case 4) with unilateral 
retinoblastoma and pineal tumor most certainly 
represented a germinal mutation, since his 
twin brother developed a pineal tumor. 

There has been one previously reported oc- 
currence of a midline intracranial neoplasm in 
an otherwise unaffected family member of a 
patient with retinoblastoma. Kingston, Plow- 
man, and Hungerford! described a 5-month- 
old girl with a suprasellar tumor; seven years 
earlier bilateral retinoblastoma and a suprasel- 
lar tumor were diagnosed in her sister. In our 
series, unilateral sporadic retinoblastoma was 
diagnosed in a 6-week-old infant (Patient 4). 
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PATIENTS WITH RETINOBLASTOMA AND MIDLINE INTRACRANIAL NEOPLASMS 


AGE AT 
DIAGNOSIS OF 
RETINOBLASTOMA 
PATIENT AND INITIAL RETINOBLASTOMA 
NO. SEX TREATMENT {mos} LATERALITY 

1 F 1.5 Bilateral 
2 F 10.0 Bilateral 
3 F 0.25 Bilateral 
4 M 1.5 Unilateral 
5 M 6.0 Bilateral 
& F 5.5 Bilateral 
7 F 6.0 Bilateral 


RETINOBLASTOMA 
MIDLINE TREATMENT 
FAMILY TUMOR BEFORE DIAGNOSIS 
HISTORY LOCATION OF INTRACRANIAL TUMOR 
Yes Pineal External beam ra- 
diation, xenon 
photocoagulation, and 
cryotherapy in 
both eyes; ©°Co plaque 
in right eye 
No Suprasellar None 
Yes Pineal External beam radiation 
in both eyes 
No Pineal 1321r plaque and 
Co plaque in 
right eye 
Yes Pineal Right eye enucleated: 
cryotherapy in left 
eye 
Yes Parasellar None 
No Pineal Left eye enucleated: 


external beam radiation 
and 15] plaque 
in right eye 


ene tern tp 


*Second tumor identified five months before diagnosis of retinoblastoma. 


His identical twin brother, who had normal 
results on ocular examination, developed a pin- 
eal neoplasm at 10 months of age. Three 
-= months later, the twin with retinoblastoma was 
also found to have a pineal tumor. The findings 
in these cases also resemble those described by 
Zimmerman” and Francois and colleagues" in 
patients with osteosarcomas, the most common 
second nonocular primary tumor in retinoblas- 
toma survivors. For example, an osteosarcoma 
of the femur developed in a patient free of 
retinoblastoma, but whose sibling had a retino- 
blastoma transmitted as an autosomal domi- 
nant trait. 

Zimmerman,” in reviewing the literature on 
midline intracranial neoplasms in patients with 
retinoblastoma, found that in 27 of 37 patients 
(73%), the intracranial neoplasm was a pineal 
tumor, in the remaining ten patients it was a 
parasellar or suprasellar tumor. Similarly, in 
our series, five of seven intracranial neoplasms 
were located in the pineal gland. In comparing 
the gender of the 37 patients with pineal or 


parasellar tumors, Zimmerman” found that 14 
of the 27 patients (51%) with pineal tumors 
were male and six of the ten patients with 
parasellar tumors were male. In our study, two 
of the five patients with a pineal tumor were 
male. 

Zimmerman” also compared the age at diag- 
nosis in patients with pineal tumors to that in 
patients with suprasellar or parasellar tumors. 
The mean age at diagnosis of pineal tumors in 
patients with retinoblastoma was 44 months, 
with diagnosis of the retinoblastomas at a mean 
age of 7 months. The mean age at diagnosis of 
parasellar and suprasellar tumors in patients 
with retinoblastoma was 9 months, with diag- 
nosis of the retinoblastomas at a mean age of 
8 months. Of the patients in our series who 
developed pineal neoplasms, these tumors 
were identified at a mean age of 23.7 months; 
the retinoblastomas were identified at a mean 
age of 3 months. Of the two patients who 
developed a parasellar or suprasellar tumor, 
one tumor was found five months before diag- 
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TABLE (Continued) 
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TIME BETWEEN TIME BETWEEN 
DIAGNOSIS OF DIAGNOSIS OF 
RETINOBLASTOMA RETINOBLASTOMA 
AND DIAGNOSIS OF AND DEATH FROM 
INTRACRANIAL INTRACRANIAL 
TUMOR {mos} TUMOR (mos) 

32 54 

= 5? 5 

36 43 

12 22 

5 25 
Simultaneous 7 
18 >19 


nosis of the retinoblastoma at 10 months of age, 
and the other was found at the same time as the 
retinoblastoma at 5⁄2 months of age. Thus, our 
data are consistent with earlier reports, in that 
there appears to be a difference in time of 
diagnosis between the midline intracranial tu- 
mors of pineal origin and those of parasellar or 
suprasellar origin. 

Pineal neoplasms, although rare, have been 
suggested to be the most frequent cause of 
death during the first decade of life in patients 
with bilateral retinoblastoma." In the series by 
Bader and colleagues,' most patients treated 
for pineal tumors died within 15 months after 
diagnosis. Kingston, Plowman, and Hunger- 
ford" reported a median survival time of only 
eight months after diagnosis of the midline 
intracranial tumor. In our series, the five pa- 
tients who died of their midline intracranial 
tumor did so an average of 13 months after 
diagnosis of that tumor. 

Our data suggest that radiation treatment of 
the retinoblastoma probably does not predis- 





pose to the development of midline intracranial 
neoplasms. Three of the seven patients had no 
previous radiation therapy, three had local ra- 
dioactive plaque therapy, and three had exter- 
nal beam radiotherapy. Furthermore, radiation 
is not known to cause pineal tumors and the 
parasellar or pineal location of the midline 
intracranial neoplasm is considered well out- 
side the radiation field.' Also, as in our study, 
this tumor has occurred in patients with retino- 
blastoma whose family members have devel- 
oped midline intracranial neoplasms and no 
retinoblastomas."! 

There are several arguments against pineal 
and parasellar tumors being metastatic retino- 
blastomas. There are no direct vascular or neu- 
ronal channels between the retina and the pine- 
al gland.’ As in Patient 3, these intracranial 
neoplasms have also been found in patients 
with tiny, noninvasive retinoblastomas that al- 
most never metastasize.'*''” These tumors ex- 
hibit striking differentiation, quite uncharacter- 
istic of metastases. +°! When retinoblastomas 
metastasize, they characteristically produce 
multiple lesions’; the pineal gland has not 
been proven to be a metastatic site of retino- 
blastoma.’ Unilateral retinoblastomas occur al- 
most twice as often as bilateral ones, yet most 
pineal or parasellar tumors are associated with 
bilateral retinoblastomas.”” Lastly, in all re- 
ports of parasellar tumors, this lesion was 
found before or simultaneous with the retino- 
blastoma in very young children. +8? 

Many cases of trilateral retinoblastoma were 
probably not recognized in the past because the 
midline neuroblastic tumor was interpreted as 
an intracranial metastasis of retinoblastoma. 
This seems understandable, since these mid- 
line tumors present only a few months to years 
after diagnosis of retinoblastoma and have a 
histologic resemblance to retinoblastoma. It is 
thus not surprising that midline intracranial 
neoplasms have not been reported in associa- 
tion with retinoblastoma until as recently as 11 
years ago. As previously suggested,’ perhaps a 
retrospective evaluation of autopsy specimens 
available from assumed cases of metastatic reti- 
noblastoma might disclose these previously 
undetected midline intracranial neoplasms. 

Midline intracranial neoplasms may also be 
diagnosed more frequently today because of 
more advanced diagnostic capabilities, such as 
computed tomography and magnetic reso- 
nance imaging, along with increased aware- 
ness of the existence of such tumors in patients 
with hereditary retinoblastoma. Our Patient 6 
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exemplifies this latter point whereby once her 
bilateral retinoblastomas were clinically discov- 
ered, a routine brain scan looking specifically 
for a midline intracranial neoplasm disclosed 
one. 

In light of the deadly nature of the midline 
intracranial neoplasms associated with retino- 
blastomas, it is obvious that the most success- 
ful treatment would depend on early detection. 
Thus, as part of the initial investigation of 
familial or bilateral retinoblastoma, we recom- 
mend routine computed tomography or mag- 
netic resonance imaging, or both, with special 
attention to the pineal gland, suprasellar re- 
gion, and ventricles. Such a recommendation 
has also been made by Zimmerman.” Further- 
more, these patients should routinely be exam- 
ined for any neurologic signs or symptoms 
consistent with increased intracranial pressure, 
including headaches, lethargy, or papilledema. 
Any such finding should merit immediate re- 
peat brain imaging. It is hoped that earlier 
recognition and treatment of the intracranial 
neoplasms in these children will improve the 
prognosis. 
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OPHTHALMIC MINIATURE 


Thou who didst come to bring 
On thy redeeming wing 
Healing and sight, 
Health to the sick in mind, 
Sight to the inly blind, 
O now, to all mankind, 
Let there be light! 


The Hymnal of the Protestant Episcopal Church in The United States of America 











Immunohistochemical Staining of Sebaceous Cell 


Carcinoma of the Eyelid 





David C. Herman, M.D., Chi-Chao Chan, M.D., George B. Bartley, M.D., 
Robert B. Nussenblatt, M.D., and Alan G. Palestine, M.D. 


We characterized the inflammatory infiltrate 
of two sebaceous cell carcinomas of the eyelid 
with immunohistochemical staining to deter- 
mine the functional class of the mononuclear 
cells associated with the tumor. The results 
were compared with the inflammatory infil- 
trate associated with basal cell carcinomas. 
The subepithelial spaces and the area immedi- 
ately surrounding the sebaceous cell neo- 
plasms were free of mononuclear inflammato- 
ry cells, in contrast to the basal cell tumors, 
which had large numbers of subepithelial in- 
flammatory cells and inflammatory cells in 
intimate contact with the neoplastic cells as 
previously reported. Inflammatory reaction in 
the sebaceous cell tumor was limited to a 
T-cell infiltrate surrounding the vessels adja- 
cent to the tumor. The predominant mononu- 
clear inflammatory cell in both the sebaceous 
cell and the basal cell carcinomas was the T 
helper cell. The apparent difference in mono- 
nuclear cell infiltrate may be a significant fac- 
tor in the clinical behavior of the tumors. 


SEBACEOUS CELL CARCINOMA is a rare, malig- 
nant tumor that may occur in the ocular ad- 
nexa. This neoplasm accounts for 4.7% of all 
malignant tumors of the eyelids! and is charac- 
terized by variable clinical appearance, a pro- 
pensity to recur, and the ability to metastasize 
and cause death. `? In contrast, basal cell carci- 
noma, the most common malignant tumor orig- 
inating on the eyelids, rarely metastasizes. 
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Attempts have been made to correlate the 
inflammatory infiltrate surrounding the tumor 
with prognosis since early in this century. 
The evidence from these studies is often con- 
tradictory and, in general, unconvincing.” In- 
terpretation of these reports is difficult because 
the investigators were unable to determine the 
functional class of the mononuclear cells de- 
scribed. Recent developments in functional 
typing of inflammatory cells may allow correla- 
tion of mononuclear infiltrate with clinical 
prognosis. To investigate whether differing im- 
mune responses may contribute to tumor activ- 
ity, we used immunohistochemical staining to 
describe the cellular infiltrate of sebaceous cell 
carcinomas and basal cell carcinomas originat- 
ing on the eyelid. 


‘treed ree Arad nananana nAi maaa aalan aaneen eA ARR Abr rrr te Set A AE 


Neeem masaa oani AAA RAR nti P tere etter aE LUN reir hee a Ret Per Neneh 


Case 1 

A 54-year-old man with metastatic adenocar- 
cinoma of the colon was referred to the Nation- 
al Eye Institute for treatment of a recurrent 
“chalazion.”” A chalazion had been removed 
from the same site approximately one year 
earlier at another institution. 

A firm mass, measuring 3 x 5 x 1.5mm, with 
a contiguous symblepharon was present in the 
lateral right lower eyelid. The periauricular and 
submandibular nodes were not palpable. The 
lesion was excised with full-thickness wedge 
resection of the lateral half of the lower eyelid, 
and reconstruction was accomplished by pri- 
mary closure. Light microscopy disclosed a 
large mass composed primarily of large, oil red 
O-positive cells with occasional mitotic figures, 
findings consistent with sebaceous cell carcino- 
ma. No evidence of recurrence was noted at the 
most recent examination four months postop- 
eratively. 
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Case 2 

A 56-year-old woman was seen in January 
1984 by her primary ophthalmologist for an 
enlarging mass near the right caruncle. An 
excisional biopsy was performed, and the le- 
sion was determined histologically to be a seba- 
ceous cell carcinoma with microscopically 
tumor-free margins. Periodic follow-up exami- 
nations disclosed no evidence of recurrence 
until January 1987, when a small nodule ap- 
peared on the right medial canthus. The mass 
slowly enlarged during the ensuing six 
months, and the patient was referred to the 
Mayo Clinic. 

A fleshy, vascular, raised, smooth lesion 
measuring 6 x 4 mm was present on the nasal 
right lower eyelid margin, between the lacrimal 
punctum and the previously excised caruncle. 
The clinically apparent lesion was excised, and 
detailed map biopsy specimens were taken 
from the conjunctiva.” Frozen-section analysis 
confirmed the diagnosis of recurrent sebaceous 
cell carcinoma. In addition to the eyelid and 
conjunctival biopsy specimens, several speci- 
mens from the anterior orbit were positive for 
tumor. Computed tomography confirmed inva- 
sion of the tumor into the right anterior medial 
orbit without extension into the ethmoid sinus. 
A systemic evaluation was negative for metas- 
tasis. After validation of the frozen-section in- 
terpretation with permanent sections, the right 
orbit was exenterated and was allowed to heal 
spontaneously by granulation. No postopera- 
tive complications or evidence of tumor recur- 
rence or metastasis was noted during the 15- 
month follow-up period. 


Case 3 

A 73-year-old man was examined at the Mayo 
Clinic for a 10-mm lesion with the classic fea- 
tures of nodular basal cell carcinoma in the left 
medial canthus. The mass was excised, and 
frozen histologic sections confirmed the diag- 
nosis of basal cell carcinoma. Tumor-free mar- 
gins were obtained, and a free skin graft was 
applied to cover the defect. No evidence of 
recurrence was noted 18 months after resec- 
tion. 


Material and Methods 


After excision, each specimen was snap fro- 
zen and embedded in OCT compound. Frozen 
serial sections, 4 jm thick, were prepared. 


February, 1989 


Immunoperoxidase (avidin-biotin-peroxidase 
complex) techniques were used. The primary 
antibodies were monoclonal antibodies pre- 
pared against human pan T lymphocytes 
(Leu-4), T helper/inducer cells (Leu-3a), T 
helper/inducer cells with inducer function 
(Leu-8), T suppressor/cytotoxic cells (Leu-2a), 
T suppressor/cytotoxic cells with suppressive 
function (Leu-15), B lymphocytes (Leu-14), nat- 
ural killer cells (Leu-7), macrophages (Leu-M5), 
anti-HLA-DR (OKIa and HLA-DR), anti-HLA- 
DQ and monocytes (Leu-10), and Langerhans’ 
cells (OKT6). The presence of Il-2 receptors on 
lymphocytes (an indicator of T-cell activation) 
was evaluated using anti-Tac antibody, an anti- 
body specific for the Il-2 receptor. Mouse ascitic 
fluid containing 1 to 2 pg/ml of protein served 
as a control. The secondary antibody was 
biotin-conjugated horse anti-mouse IgG. 
Avidin-biotin-peroxidase complex solution 
was then applied; the substrate was 
diaminobenzide-Ni-H,O:;. The remaining por- 
tions of each tissue specimen underwent rou- 
tine histopathologic analysis. 

The immunohistochemically stained sections 
were observed in ten separate microscopic 
fields (magnification, x40). Cells were consid- 
ered positive if they showed a dense, dark 
black-blue peripheral ring of stain on their 
cellular membrane. After the positive cells 
stained by each primary antibody were count- 
ed, the percentages and ratios expressing the 
various inflammatory cellular types and sub- 
types were calculated and recorded. 


Results 


Cases 1 and 2 

Well-demarcated nests of neoplastic cells typ- 
ical for sebaceous cell carcinoma were apparent 
in the routine stains in each case. There was 
nucleus-cytoplasm disproportion, with occa- 
sional mitotic figures and faint blue staining of 
the cytoplasm with hematoxylin and eosin. 
Staining with oil red O was positive for each of 
the tumors, and no evidence of epithelial 
pagetoid changes was apparent. No signs of 
inflammatory cell invasion into the tumor were 
seen in either case, although a dermal vasculi- 
tis was simulated by a marked number of in- 
flammatory cells surrounding the blood vessels 
away from the tumor. Few inflammatory cells 
were noted in the subepithelial spaces sur- 
rounding the tumors (Figs. 1 and 2). 
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Fig. 1 (Herman and associates). Case 1, Sebaceous 
cell carcinoma. Large space between tumor (SCA) 
and mononuclear infiltrate. Note Leu-4+ cells 
(arrow) surrounding vessel adjacent to tumor (im- 
munoperoxidase Leu-4, x 50). 


Immunohistochemical studies disclosed that 
most of the inflammatory cells around the 
blood vessels were T lymphocytes (Leu-4+). 
No T lymphocytes were seen in the tumor itself 
or in the cords of tissue between the nests of 
malignant cells. In Case 1, 90% to 95% of the T 
lymphocytes were T helper cells without induc- 
er function (Leu-3a+ and Leu-8—). The remain- 
der of the lymphocytes were suppressor/ 
cytotoxic cells with suppressive function 
(Leu-2a+ and Leu-15+). In Case 2, the ratio of 
T helper to T suppressor cells was 1:1. In both 
cases, 40% to 50% of the lymphocytic infiltrate 
was positive for Il-2 receptor (anti-Tac+), an 
indication of activated T cells. 

There were a few natural killer cells around 
blood vessels, and an occasional natural killer 
cell was seen in the tissue surrounding the 
tumor nests; however, no such cells were iden- 
tified in the tumor itself. Similarly, there were 
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Fig. 2 (Herman and associates). Case 1. Sebaceous 
cell carcinoma. Most inflammatory cells surrounding 
the vessels stain positive for T-cell marker (immuno- 
peroxidase Leu-4, x 250), 


few macrophages (Leu-M5+) within and 
around the tumor, but a moderate number 
were present around the blood vessels in the 
vicinity of the tumor. Occasional B cells (Leu- 
14+) were identified around the vessels, but 
none were found in the tumor itself. The in- 
flammatory cells around the tumor and the 
adjacent vessels were markedly HLA-DR- (anti- 
HLA-DR+) and HLA-DQ- (Leu-10+) positive, 
as was the endothelium of the blood vessels. 
There was no evidence of HLA-DR or HLA-DQ 
expression within the tumor substance itself in 
either case. Staining with OKT6 disclosed few 
Langerhans’ cells in the tissue surrounding the 
tumors. 


Case 3 

Hematoxylin and eosin stains of the tissue 
showed the classic pattern of basal cell carcino- 
ma with palisading basophilic cells in the der- 
mis. In contrast to the sebaceous cell carcino- 
mas, many inflammatory cells surrounded the 
tumor, some intimately associated with the 
tumor cells. Large numbers of inflammatory 
cells were present in the subepithelial areas 
surrounding the tumor. Few inflammatory cells 
were found within the tumor itself. In a few 
areas of necrotic tumor, inflammatory cells 
were more prevalent. Collections of inflamma- 
tory cells around the vessels were not evident. 

Immunohistochemical staining showed T 
lymphocytes (Leu-4+) to be the predominant 
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Fig. 3 (Herman and associates). Case 3. Basal cell 
carcinoma. Mononuclear infiltrate (arrows) located 
adjacent to tumor (BCE) (immunoperoxidase Leu-4, 
x 150). 


inflammatory cell in the area of the tumor. 
There were large numbers of T lymphocytes 
surrounding the tumor and below the normal 
epithelium in the areas around the tumor (Fig. 
3). There were a few T cells within the tumor 
substance. Of the lymphocytes in the areas 
around the tumor, 85% to 90% were helper cells 
(Leu-3a +), and 5% to 10% of the cells in this 
area were suppressor/cytotoxic cells (Leu-2a+). 
Suppressor/cytotoxic cells with suppressive 
function (Leu-15+) were also found around the 
tumor, and a small number of these cells were 
located within the tumor substance itself. Sev- 
enty to eighty percent of the T cells were 
positive for Il-2 receptor (Tac+), a higher ratio 
of activated cells than found in the sebaceous 
cell carcinoma group. No natural killer cells 
were found in areas of viable tumor cells, Occa- 
sional macrophages (Leu-M5+) were found 
near the nests of neoplastic cells. B cells were 
not found in any of the areas around or within 
the tumor. Cells around the nest of neoplastic 
cells and the dermis itself were strongly 
HLA-DR positive. The normal epithelium was 
also HLA-DR positive. Greater than normal 
numbers of Langerhans’ cells were found in the 
dermis above and surrounding the tumor by 
staining with OKT6. A small number of these 
cells were also found within the nests of tumor 
cells. 

Within necrotic areas of the tumor, the distri- 


bution of types of inflammatory cells differed, 
with T cells primarily of the suppressor/ 
cytotoxic type (70% suppressor/cytotoxic cells 
and 30% helper cells). The predominant cell 
type found in the necrotic tumor was the mac- 
rophage. 





Discussion 





Immunchistochemical analysis demonstrat- 
ed a readily apparent difference in the distribu- 
tion of inflammatory infiltrate between seba- 
ceous cell carcinoma, a rare, aggressive tumor 
with metastatic potential, and basal cell carci- 
noma, a neoplasm that often behaves relatively 
benignly. The nests of neoplastic basal cells 
were surrounded by inflammatory cells, pre- 
dominantly T cells. The immunohistochemical 
findings were consistent with the results of 
similar reports that included 86 basal cell carci- 
nomas; therefore, additional basal cell carcino- 
mas were not studied." The sebaceous cell 
tumors showed minimal inflammatory reaction 
around or inside the nests of neoplastic cells 
themselves, although many inflammatory cells 
were identified around the blood vessels in the 
area of the tumor. The predominant cell type 
was also the T cell. 

In situ immunity in tumors is suggested by 
the finding that cellular elements constitute the 
immune response. However, the nature of their 
function has yet to be elucidated. In some 
tumor models the presence of an active im- 
mune response is clearly associated with tumor 
rejection, yet in other examples there seems to 
be no effect on the neoplasm. There is evidence 
to suggest that some types of immune response 
to tumor actually may promote neoplastic pro- 
liferation.” 

Host immune response to tumor depends on 
both the antigenicity of the tumor and the 
ability of the host to mount the proper immune 
response." The antigenicity of a tumor is diffi- 
cult to evaluate, particularly in humans. Stud- 
ies performed in animals, however, have 
shown that tumors induced chemically or with 
ultraviolet light are more immunogenic than 
tumors that occur spontaneously.’ Support 
for the antigenicity of skin carcinomas in hu- 
mans is provided by the observation that 
sunlight-associated tumors are among the least 
aggressive neoplasms. Metastasis of non- 
melanoma skin tumors is rare and generally 
occurs late in their clinical evolution.” An ina- 
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bility to mount an adequate immune response 
may contribute to the increase in otherwise 
rare neoplastic diseases found in patients who 
are immunosuppressed? and those with the 
acquired immunodeficiency syndrome.” Res- 
toration of immune competence has been 
shown to cause regression of tumor in some of 
these patients.“ Chronic inflammatory cells 
also may be found in areas subjected to repeat- 
ed trauma, such as rubbing by the patient or 
surgical manipulation of the lesion. However, 
differences in distribution and population of 
inflammatory cells associated with neoplasms 
are more likely the result of characteristics of 
the tumor rather than external physical factors. 

Several investigators have found a high inci- 
dence of visceral tumors in patients with be- 
nign sebaceous cell tumors of the eyelid.*”’ 
However, no clinically evident defects in im- 
mune function have been reported in these 
patients. One of our patients (Case 1) had an 
associated visceral neoplasm, but it is impossi- 
ble to determine any relationship between the 
two tumors. 

The effect on tumor behavior of the presence 
or absence of certain functional subtypes of 
inflammatory cells in tumor infiltrates is un- 
known. Recently, Claudatus and colleagues" 
compared the inflammatory infiltrates of 22 
basal cell carcinomas with those of 30 squa- 
mous cell carcinomas. The basal cell and early 
Squamous cell carcinomas showed a predomi- 
nance of helper cells (T4+) over suppressor 
cells (T8+), with few natural killer cells 
(Leu-7+) and no granulocytes. Advanced or 
metastatic squamous cell carcinomas showed a 
predominance of suppressor cells (T8+), with 
many natural killer cells and granulocytes." 
These data imply that suppressor and natural 
killer cells may be associated with more aggres- 
sive tumors. It is not known whether the pres- 
ence of these cells increases the proliferative 
ability of the tumors or is simply a secondary 
response to aggressive neoplastic behavior. 
The recurrent sebaceous cell carcinoma in Pa- 
tient 2 is noteworthy because many more 
suppressor/cytotoxic cells with suppressive 
function (Leu-2a+) and natural killer cells were 
present than in the primary sebaceous cell 
carcinoma in Patient 1. 

The role of immune surveillance in the con- 
trol of basal cell carcinoma has been inferred 
indirectly from several different studies. The in 
vitro cell cycle time of basal cell carcinoma is 
217 hours, which would result in a doubling 
time of only nine days.” The in vivo doubling 


time, however, is measured in months or years, 
which suggests that factors that inhibit the 
proliferation of neoplastic cells may be impor- 
tant. Markers of T-cell activation in the infil- 
trate of T cells associated with basal cell carci- 
nomas were found in our study and others, a 
finding that implies a role for active cellular 
immune mechanisms in determining the clini- 
cal behavior of the tumor.” Basal cell carcino- 
ma, a tumor that is commonly thought to be 
induced or promoted by exposure to ultraviolet 
light, possibly is more immunogenic, a trait 
resulting in a greater number of inflammatory 
cells surrounding the lesion, than a tumor that 
occurs spontaneously, such as sebaceous cell 
carcinoma. In this study, the cellular response 
differed markedly between the sebaceous cell 
and basal cell neoplasms, and it may play a role 
in the clinical behavior of the tumors. It is 
impossible to state, however, that the apparent 
difference in immune response is the sole factor 
responsible for the difference in clinical activity 
of these two neoplasms. 

We hope that this preliminary report will 
stimulate others to use immunohistochemical 
methods to study the immune mechanisms 
associated with rare ophthalmic tumors such as 
sebaceous cell carcinoma. This technique may 
be useful for determining factors affecting 
prognosis and treatment. 
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Thirty-two patients were randomly assigned 
to a treatment or a control group to determine 
the dose-response and duration of action of 
intracameral carbachol on immediate postop- 
erative intraocular pressure after extracapsular 
cataract extraction using a viscoelastic sub- 
stance. Patients in the treatment group re- 
ceived 0.5, 0.25, or 0.1 ml of 0.01% intracamer- 
al carbachol. Patients in the control group 
received 0.1 or 0.5 ml of balanced salt solution. 
Intraocular pressures of all patients were mea- 
sured preoperatively and at three, six, 12, 24, 
and 48 hours postoperatively. The control 
group as a whole showed a 9.5-mm Hg intraoc- 
ular pressure rise at three hours, a 10.0-mm Hg 
rise at six hours, a 9.0-mm Hg rise at 12 hours, 
and a 7.2-mm Hg rise at 24 hours postopera- 
tively. The group treated with 0.5 ml of 
carbachol maintained stable intraocular pres- 
sures through the 48-hour measurement peri- 
od. The groups treated with 0.25 and 0.1 ml of 
carbachol maintained stable intraocular pres- 
sures through 24 hours postoperatively. The 
differences in intraocular pressure were statis- 
tically significant for all treated groups 
through the 24-hour measurement. 


THE EXISTENCE of a considerable rise in intra- 
ocular pressure during the early postoperative 
period after cataract extraction is well estab- 
lished. Hollands, Drance, and Schulzer’ have 
recently demonstrated a significant hypoten- 
sive effect using acetylcholine during extracap- 
sular cataract surgery. They reported postoper- 
ative pressure reductions of approximately 10 
mm Hg at three hours and 7 mm Hg at six 
hours. However, the use of intracameral acetyl- 
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choline did not result in statistically significant 
reductions in intraocular pressure measured at 
nine and 24 hours postoperatively. In a second 
study, the same authors found that 0.01% in- 
tracameral carbachol in 0.4-ml total volume was 
highly efficacious in reducing mean intraocular 
pressures for a full 24 hours postoperatively.’ 
We undertook this study to determine the 
smallest amount of intracameral carbachol re- 
quired to prevent postoperative intraocular 
pressure increases. Our study differed from the 
two studies by Hollands, Drance, and 
Schulzer’’ in that we used a viscoelastic sub- 
stance (Healon) intraoperatively as needed. 


aarti 


Material and Methods 
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There were 32 patients in this study. All 
patients were men admitted to the Veterans 
Administration Medical Center for extracapsu- 
lar cataract extraction and Sinsky-style posteri- 
or chamber intraocular lens implantation. Pa- 
tients with normal preoperative intraocular 
pressures (less than 22 mm Hg in both eyes) 
with no clinical evidence of glaucoma were 
selected. Patients with significant peripheral 
retinal degeneration or advanced diabetic reti- 
nopathy in either eye were excluded. Patients 
were randomly assigned to two groups. Group 
I consisted of 17 patients who were assigned to 
either a control group receiving 0.5 ml of bal- 
anced salt solution or a treatment group receiv- 
ing 0.5 or 0.25 ml of 0.01% carbachol intracam- 
erally. Group 2 consisted of 15 patients who 
were randomly assigned to receive either 0.1 ml 
of balanced salt solution or 0.1 ml of carbachol 
intracamerally. All operations in Group 1 were 
performed by one of us (R.Y.), and all opera- 
tions in Group 2 were performed by another of 
us (5.B.). The same preoperative, operative, 
and postoperative procedures were used 
throughout the study. Routine patient sedation 
with methohexital in conjunction with a retro- 
bulbar block was used preoperatively. The ret- ~ 
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robulbar block was given in the standard fash- 
ion using 2% lidocaine with epinephrine and 
0.75% bupivacaine in a 50/50 mixture with 100 
units of hyaluronidase. Preoperative pupil dila- 
tion was accomplished using 2% phenyleph- 
rine and 1% tropicamide, one drop every five 
minutes times three. Constant pressure was 
applied with a Honan balloon at 30 mm Hg for 
30 minutes preoperatively. Extracapsular cata- 
ract extraction using automated irrigation and 
aspiration extraction with intraocular lens 
placement was performed in a standard fashion 
in all patients. A viscoelastic substance 
(Healon) was used at the time of anterior 
capsulotomy and lens placement. The total vol- 
ume of Healon used ranged from 0.2 to 0.5 ml, 
and averaged 0.3 ml. 

Excess Healon was removed using an avit 
mode (anterior vitrectomy) for ten seconds, 
with the tip placed approximately in the mid 
pupil position. At the end of surgery, the 
randomized intracameral injection of either 
balanced salt solution or carbachol was given. 
Finally, a subconjunctival injection was admin- 
istered consisting of 0.5 ml of gentamicin and 
0.5 ml of betamethasone. 

Intraocular pressures by applanation tonom- 
etry were measured preoperatively and at 
three, six, 12, 24, and 48 hours. The pupil size, 
anterior chamber cell and flare, and a clinical 
evaluation of overall ocular discomfort were 
also recorded. 


Results 


Table 1 lists the intraocular pressures ob- 
tained throughout the postoperative periods 
with their respective standard errors. The same 
data are graphically illustrated in the Figure. 
Intraocular pressures in the fellow eyes re- 
mained constant and were not statistically dif- 
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ferent preoperatively in either the control or 
the study groups. 

Results of Student t-tests showed that eyes 
that received 0.5 ml of carbachol maintained 
significantly lower intraocular pressures 
throughout the 48-hour study period (Table 2). 
Eyes that received the 0.25- or 0.1-ml doses of 
carbachol also maintained significantly lower 
intraocular pressures through the first 24 post- 
operative hours. 

Of the 13 patients receiving balanced salt 
solution, intraocular pressures exceeded 2] 
mm Hg in ten. Six patients had intraocular 
pressures greater than 30 mm Hg and two had 
pressure spikes greater than 40 mm Hg. 

In the intracameral carbachol treatment 
groups, only two of 19 patients had intraocular 
pressure spikes greater than 21 mm Hg. Both of 
these patients received 0.1 ml of carbachol. 
One of these patients had an intraocular pres- 
sure of 24 mm Hg at 24 hours, with all other 
pressures well controlled. A second patient in 
this group had a pressure spike of 40 mm Hg at 
six hours and 34 mm Hg at 12 hours. All other 
pressures were below 21 mm Hg. 

The effectiveness, duration of action, and 
potential toxicity of intracameral carbachol 
compared with acetylcholine for the induction 
of miosis during cataract surgery has been 
previously described.*’ In our treated patients, 
miosis was routinely seen at 24 hours and 
commonly seen at 48 hours. This miosis caused 
a pinhole effect, which was readily discernible 
on the first postoperative day by checking an 
unaided visual acuity. One could argue that the 
miosis and secondary pinhole effect would 
make it difficult to perform this study in a 
double-masked fashion. 

The amount of cell and flare in the anterior 
chamber at the different postoperative times 
was assessed and recorded. These were rated 
subjectively on a scale of 1 through 4, with 4 
representing the maximum amount of cell and 


TABLE 1 
AVERAGE (S.E.) POSTOPERATIVE INTRAOCULAR PRESSURES (mm Hg) 


GROUP PREOPERATIVE 3 HRS 
Balanced salt solution, 15.2 (1.0) 21.7 (2.2) 
0.5 mi (n = 6) 
Balanced salt solution, 15.9 (1.0) 27.4 (3.2) 
0.1 mi {n = 7) 
Carbachol, 0.5 mi {n = 8) 12.8 (1.1) 4.7 (1.0) 
Carbachol, 0.25 mi (n = 5) 14.6 (1,5) 7.4 (2.5) 
Carbachol, 0.10 mi {n = 8) 14.6 (0.4) 7.6 (1.2) 


*NA, not available. 


6 HRS 12 HRS 24 HRS 48 HRS 
24.0 (2.3) 24.3 (3.4) 22.8 (3.0) 14.8 (2.2) 
27.9 (3.7) 25.0 (3.2) 22.6 (2.6) NA* 

5.3 (1.0) 8.0 (0.9) 9.2 (1.8) 4.2 (1.0) 
6.8 (0.8) 7.2 (1.7) 11.8 (2.9) 9.5 (1.7) 
12.4 (4.1) 14.5 (3.1) 15.3 (1.9) 12.7 (2.0) 
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INTRAOCULAR PRESSURE 


O 6 12 18 24 30 36 
HOURS POST—TREATMENT 


flare for any postoperative period. We did not 
demonstrate any difference in anterior chamber 
cell and flare in the perioperative period when 
comparing control and treated groups. 

At each postoperative time period the pa- 
tients were asked to rate the amount of pain. 
Pain was subjectively recorded on a scale of 1 
through 10, with 1 through 3 considered mild, 
4 through 6 moderate, and 7 through 10 severe. 
The maximum pain noted for any postoperative 
time period was collated. Of the control pa- 
tients, one of 13 (8%) reported severe pain at 
some time in the postoperative course. Howev- 
er, five of 19 (26%) carbachol-treated patients 
reported severe pain at some time during the 
postoperative period. To evaluate the postoper- 
ative discomfort further, we retrospectively 
evaluated the number of patients who request- 
ed pain medication postoperatively. Four of 13 
patients (30%) in the control groups requested 
pain medicines as compared to eight of 19 
(42%) in the carbachol-treated groups. Howev- 
er, none of the patients reported persistent 
pain throughout the postoperative period. The 





Figure (Linn and associates). In- 
traocular pressures of all patients 
treated with carbachol compared to 
all patients receiving balanced salt 
solution. Open circles, control 
groups; closed circles, 0.25 ml of 
carbachol; open triangles, 0.5 ml of 
carbachol; closed triangles, 0.1 ml 
of carbachol. 


pain invariably was transient and seen within 
the first 12 hours postoperatively. We found no 
relationship between the amount of carbachol 
injected and the subjective complaint of post- 
operative pain. 





Discussion 


erji e 


Carbachol (carbamylcholine chloride) is a po- 
tent parasympathomimetic that has both mus- 
carinic and nicotinic properties. Substitutions 
of the nitrogen-hydrogen-2 group to the basic 
acetylcholine molecule has made carbachol re- 
sistant to cholinesterase hydrolysis. Because 
the molecule carries a positive charge, topically 
applied carbachol penetrates the corneal epi- 
thelium poorly. Surfactants such as benzalko- 
nium chloride are needed to increase corneal 
penetration. Carbachol is commonly used for 
both the topical treatment of glaucoma and for 
intraocular surgery to produce miosis.** Al- 
though carbachol may function through nu- 


TABLE 2 
P VALUES* 
eet tne rn rent 
GROUPS PREOPERATIVE 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 
0.5 mi balanced salt solution NS .0001 001 002 003 001 
vs 0.5 ml carbachol 
0.5 mi balanced salt solution NS .002 0001 002 03 NS 
vs 0.25 mi carbachol 
0.1 mi balanced salt solution NS .0001 02 04 04 NS 


vs 0.1 ml carbachol 


re tre 


“NS, not significant. 
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merous mechanistic pathways, it is classically 
thought to have a double action, not only to 
stimulate the motor endplate of the effector 
muscle cells as all cholinesters do, but also 
partially to inhibit cholinesterase. Carbachol’s 
duration of action is longer and ona weight-by- 
weight basis more potent than acetylcholine. 

Our results showed that 0.5 ml of 0.01% 
carbachol was highly efficacious in controlling 
intraocular pressure through the 48th hour 
postoperatively. Both 0.25 and 0.1 ml of 0.01% 
carbachol were also efficacious at 24 hours. 
There were no patients with intraocular pres- 
sures greater than 21 mm Hg in either the 0.5- 
or the 0.25-ml carbachol-treated groups. In the 
Q.1-ml carbachol-treated group, two patients 
had an intraocular pressure spike greater than 
21 mm Hg. The first patient had an intraocular 
pressure of 24 mm Hg at 24 hours. This same 
patient had intraocular pressures of 10 mm Hg 
or below at three, six, and 12 hours postopera- 
tively. In the second patient, who had postop- 
erative pressure spikes of 40 mm Hg at six 
hours and 34 mm Hg at 12 hours, 0.5 ml of 
Healon was used and miosis appeared to be 
less than that noted in the other carbachol- 
treated patients. The intraocular pressure spike 
in this patient could be explained in two ways. 
One, the 0.1-ml dose of carbachol is approach- 
ing the lower limit of the expected dose- 
response curve. Two, the small volume may not 
have been adequately injected into the anterior 
chamber or a washout may have occurred. 
Before the treated eyes were injected with 
carbachol at the end of surgery, intraocular 
pressure was returned to normal. The surgeon 
then trimmed and buried the knots where ap- 
propriate and checked the wound for leaks. 
Only when the eye was judged to have an 
adequate intraocular pressure without wound 
leak was the final injection of either balanced 
salt solution or carbachol given. A tuberculin 
syringe was used for the intracameral injection. 
When the surgical wound was opened and the 
0.1 ml of carbachol injected, a certain amount 
of active agent may have washed out, thus 
resulting in less miosis and less pressure con- 
trol. 

This potential washout might be avoided by 


diluting the 0.01% carbachol by a factor of two 
and injecting 0.2 ml of solution. Because no 
statistical difference was shown between intra- 
ocular pressure in either the 0.5-or the 0.1-ml 
balanced salt solution control groups, further 
dilutions of the carbachol into a higher volume 
should not change its postoperative effect. 

Intracameral carbachol is highly efficacious at 
blunting postoperative intraocular pressure in- 
creases. The duration of action for 0.5 ml of 
carbachol was at least 48 hours and for 0.25 and 
0.1 ml, 24 hours. Additional studies using a 
lower concentration, that is, a higher volume of 
diluent, would enable one to define accurately 
the lower limit of the intracameral carbachol 
dose-response curve. We will perform a one- 
year follow-up examination on the treated pa- 
tients to observe for any long-term side effects. 
Clinically, we recommend using 0.25 ml of 
carbachol at the end of surgery as an aid in 
controlling intraocular pressure increases after 
cataract extraction. 


e ea aeren 


References 


a e aiaa enea 


1. Hollands, R. H., Drance, S. M., and Schulzer, 
M.: The effect of acetylcholine on early postoperative 
intraocular pressure. Am. J. Ophthalmol. 103:749, 
1987, 

2. ——-: The effect of intracameral carbachol on 
intraocular pressure after cataract extraction. Am. J. 
Ophthalmel. 104:225, 1987. 

3. McDonald, T. O., Beasley, G., Borgann, A., 
and Roberts, D.: Intraocular administration of 
carbamylcholine chloride. Ann. Ophthalmol. 1:232, 
1969. 

4. Beasley, H.: Miotics in cataract surgery. Arch. 
Ophthalmel. 88:49, 1972. 

5. Douglas, G.: A comparison of acetylcholine and 
carbachol following cataract extraction. Can. J. Oph- 
thalmol. 8:75, 1973. 

6. O’Brien, C.S., and Swan, K.C.: Carba- 
mylcholine chloride in the treatment of glaucoma 
simplex. Arch. Ophthalmol. 27:253, 1942. 

7. Valugh, E. D., Hull, D. S., and Green, K.: Effect 
of intraocular miotics on corneal endothelium. Arch. 
Ophthalmol. 96:1897, 1978. 

8. Yee, R. W., and Edelhauser, H. F.: Comparison 
of intraocular acetylcholine and carbachol. J. Cata- 
ract Refract. Surg. 12:18, 1986. 





Pseudoglaucomatous Physiologic Large Cups 





Jost B. Jonas, M.D., Frank-Michael Zach, M.D., Gabriele C. Gusek, M.D., 
and Gottfried O. H. Naumann, M.D. 


Using planimetric analysis of stereoscopic 
optic disk photographs, we studied 21 optic 
nerve heads of 11 subjects who shared the 
common feature of optic cups that were larger 
than the mean + 2 S.D. within the normal 
population. A comparison of these findings to 
those of 571 normal optic disks and 706 optic 
nerve heads in eyes with chronic primary 
open-angle glaucoma showed the following 
morphologic characteristics: (1) abnormally 
large optic disk area (mean + S.D., 4.49 + 0.56 
mm’), (2) large cup/disk ratios with the hori- 
zontal ratio (0.78 + 0.03) significantly (P < 
.001) larger that the vertical (0.71 + 0.03), (3) 
increased incidence of cilioretinal arteries, (4) 
normal neuroretinal rim area (2.06 + 0.35 
mm’), (5) normal neuroretinal rim configura- 
tion, inferiorly (0.43 + 0.08 mm) broader (P < 
-001, Wilcoxon test) than superiorly (0.33 + 
0.06 mm), smallest (P < .0001) temporally (0.20 
+ 0.04 mm), (6) normal form of zone alpha 
(irregular hypopigmentation and hyperpig- 
mentation) of the parapapillary chorioretinal 
atrophy with its widest extension in the tem- 
poral horizontal area, (7) no zone beta (visible 
large choroidal vessels and sclera), (8) normal 
caliber of the parapapillary retinal vessels, 
and (9) normal parapillary retinal nerve fiber 
layer. These characteristics are helpful in the 
differentiation of primary and secondary large 
cups. 


CuPPING of the optic disk is a typical feature 
of glaucomatous optic nerve damage. Its exten- 
sion has been estimated with the ratio of the 
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cup to disk diameter.' There are, however, 
individuals with an abnormally high cup/disk 
ratio but no pathologic findings. We undertook 
this study to identify intrapapillary and juxta- 
papillary characteristics that may be helpful in 
the differentiation of glaucomatous eyes and 
normal eyes with high cup/disk ratios. 


Subjects and Methods 


We studied 21 optic disks of 11 subjects (five 
men and six women) that were part of a group 
of 620 normal optic disks that had been evaluat- 
ed in a prospective study since 1986. These 
optic cups were considered large cups (Figs. 1 
and 2) because they were larger than 2.12 mm’, 
the mean + 2 S.D. of 457 normal optic cups 
(0.72 mm? + 2 x 0.70 mm? = 2.12 mm?).? The 
mean + S.D. age of the 11 subjects was 41.3 + 
20.3 years (range, 3 to 60 years) and refraction 
was —0.33 + 0.95 diopters (range, —2.00 to 
+1.25 diopters). Severely myopic eyes with a 
myopic refraction of more than —8.00 diopters 
were excluded because of characteristically dif- 
ferent morphologic optic disk features: the 
optic disk area in severely myopic eyes is in- 
versely correlated to the refraction and reaches 
values up to 20 mm’, the optic disk form is 
often obliquely oval, and myopic parapapillary 
chorioretinal atrophy is difficult to distinguish 
from glaucomatous parapapillary chorioretinal 
atrophy.’ The subjects were recruited for this 
study through referrals by ophthalmologists 
because of high cup/disk ratios or through 
routine office visits. No subject had any ocular 
abnormalities other than high cup/disk ratios. 
The anterior chamber angle was open and the 
optic media were clear. No intraocular opera- 
tions had been performed and there was no 
history of any intraocular disease. Intraocular 
pressure was less than 21 mm Hg in all cases, 
with at least three readings between 9 p.m. and 
7 A.M. Visual field testing using Octopus pro- 
grams 32-34 or G1 showed only an enlarged 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 107:137-144, FEBRUARY, 1989 137 


138 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1989 





Fig. 1 (Jonas and associates). Primary large disk 
with pseudoglaucomatous but physiologic large cup. 
Optic disk: area, 4.80 mm’; horizontal diameter, 2.35 
mm; vertical diameter, 2.65 mm. Optic cup: area, 
2.34 mmf; horizontal diameter, 1.80 mm; vertical 
diameter, 1.76 mm. Horizontal cup/disk ratio, 0.77; 
vertical cup/disk ratio, 0.66; quotient of horizontal to 
vertical cup/disk ratio, 1.17. Neuroretinal rim: area, 
2.46 mm?; rim width temporally, 0.23 mm; nasally, 
0.31 mm; superior disk pole, 0.43 mm; inferior disk 
pole, 0.46 mm. Area of zone alpha of: the 
parapapillary chorioretinal atrophy (arrows) is 0.52 
mm?; there is no zone beta of the parapapillary 
chorioretinal atrophy (visible large choroidal vessels 
and visible sclera). Smallest part of the neuroretinal 
rim is in the temporohorizontal optic disk region. 


blind spot. In some subjects, the retinal nerve 
fiber layer had been photographed and as- 
sessed according to the method described by 
Airaksinen and colleagues’’; no pathologic 
findings had been detected. Results of neuro- 
logic, neuroradiologic, and medical examina- 
tions were normal. 

We compared the 21 optic disks with physio- 
logic large cups with 571 normal optic nerve 
heads of 350 subjects (196 men and 154 women) 
and with 706 optic disks of 378 patients (195 
men and 183 women) with chronic primary 
open-angle glaucoma. Mean + S.D. age in the 
normal control group was 43.5 + 18.2 years 
(range, 3 to 81 years) and refraction measured 
an average of —0.20 + 2.37 diopters (range, 
-7.88 to +7.50 diopters). Mean + S.D. age of 
the glaucoma patients was 62.9 + 13.2 years 
(range, 17 to 91 years) and refraction measured 
—0.27 + 2.51 diopters (range, —7.50 to +12.75 
diopters). Criteria for the diagnosis of chronic 
primary open-angle glaucoma were an open 
anterior chamber angle, intraocular pressure of 
more than 21 mm Hg or a history of increased 
intraocular pressure, glaucomatous visual field 


Fig. 2 (Jonas and associates). Primary large disk 
with pseudoglaucomatous but physiologic large cup. 
Optic disk: area, 4.23 mm’; horizontal diameter, 2.24 
mm; vertical diameter, 2.36 mm. Optic cup: area, 
2.31 mmf; horizontal diameter, 1.79 mm; vertical 
diameter, 1.63 mm. Horizontal cup/disk ratio, 0.80; 
vertical cup/disk ratio, 0.69; quotient of horizontal to 
vertical cup/disk ratio, 1.16. Neuroretinal rim: area, 
1.92 mm’; rim width temporally, 0.19 mm; nasally, 
0.26 mm; superior disk pole, 0.29 mm; inferior disk 
pole, 0.44 mm. Area of zone alpha of the 
parapapillary chorioretinal atrophy (arrows) is 0.89 
mm; there is no zone beta of the parapapillary 
chorioretinal atrophy (visible large choroidal vessels 
and visible sclera). Smallest part of the neuroretinal 
rim is in the temporohorizontal optic disk region. 


loss, and, in patients in whom retinal nerve 
fiber layer photography had been performed, 
alterations of the retinal nerve fiber layer.*” 
Glaucomatous visual field loss included para- 
central isolated or arcuate, relative or absolute 
scotomata, nasal steps of at least 10 degrees, 
and increased visual field indices on the Octo- 
pus program Gl. 

The optic disk photographs (15-degree color 
stereoscopic diapositives) had been taken with 
a telecentric fundus camera equipped with a 
stereoscopic separator. The diapositives were 
projected at a magnification of 15. The outlines 
of the papillary structures were plotted and 
analyzed planimetrically. 

The intrapapillary and parapapillary areas 
were divided into four sectors: the inferotem- 
poral and superotemporal sectors were right- 
angled and their middle lines were tilted 13 
degrees temporal to the vertical optic disk axis. 
The sector on the temporal side and the sector 
on the nasal side covered the remaining area 
(nasally 64 degrees and temporally 116 de- 
grees). 

For the optic disk and optic cup we measured 
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area, horizontal, vertical, minimal, and maxi- 
mal diameter, ratio of minimal to maximal di- 
ameter, and a form factor. The latter ranged 
from 0.0 to 1.0, with 1.0 indicating a perfect 
circle. The area of the neuroretinal rim was 
measured in the four sectors separately. Its 
total area was calculated as the difference of 
disk area minus cup area. The rim width was 
measured at 12 points, each 30 degrees apart. 
In the parapapillary region the peripapillary 
scleral ring of Elschnig® and the juxtapapillary 
chorioretinal atrophy were measured in the 
four sectors separately. Their total area was 
determined as a sum of the areas in the four 
sectors. The diameter of the superotemporal 
and inferotemporal retinal artery and vein were 
determined at the optic disk border. 

The cup/disk ratios, the quotient of the hori- 
zontal to vertical cup/disk ratio, the ratio of the 
neuroretinal rim area of the inferotemporal 
disk sector divided by the rim area of the 
superotemporal disk sector, and the percent- 
age of the rim areas in the four sectors on the 
total rim area were calculated. 

As nonmorphometric characteristics, we 
evaluated the number of cilioretinal arteries 
and optic disk hemorrhages, the occurrence of 
a discrepancy between the area with pallor and 
the area with cupping, the location of the 
smallest part of the neuroretinal rim, the visi- 
bility of the parapillary retinal nerve fiber bun- 
dles on standard color optic disk diapositives, 
and the location of the widest extension of the 
parapapillary chorioretinal atrophy. The pho- 
tographic magnification was corrected as de- 
scribed by Littmann.” Indirect evidence for the 
validity of this method was found when the 457 
normal optic nerve heads, as determined intra- 
vitally using Littmann’s method,’ did not differ 
significantly in size and form from 107 optic 
nerve scleral canals that had been measured 
directly in human unfixed donor eyes.’ 


Definition of the intrapapillary and 
parapapillary structures 

Intrapapillary—The optic disk was defined as 
the area inside the white peripapillary scleral 
ring of Elschnig. The optic cup was defined on 
the basis of contour, not pallor. Vessels were 
considered as part of the optic cup if there was 
no underlying neuroretinal rim tissue; other- 
wise they were considered to be part of the rim. 
This topographic definition of the intra- 
papillary optic disk structures has also been 
used by others.'*' 

Parapapillary—The peripapillary scleral ring 


of Elschnig® was defined as the white, often 
circular, band surrounding the optic nerve 
head. It was frequently easier to detect on the 
temporal disk side. The juxtapapillary chorio- 
retinal atrophy was divided into two zones: 
alpha and beta. Zone alpha was characterized 
by an irregular hypopigmentation and hyper- 
pigmentation, and intimated thinning of the 
chorioretinal tissue layer. It was adjacent to 
the retina on its outer side and to zone beta, or 
the peripapillary scleral ring of Elschnig, on its 
inner side. Zone beta was characterized by 
marked atrophy of the retinal pigment epitheli- 
um and of the choriocapillaris, small gray fields 
on a white background, good visibility of the 
large choroidal vessels and sclera, thinning of 
the chorioretinal tissues, round bounds to the 
adjacent zone alpha on the peripheral side, and 
to the peripapillary scleral ring of Elschnig on 
the central side. If both zones were present, 
zone beta was always closer to the optic disk 
than zone alpha. 

This definition of the intrapapillary and jux- 
tapapillary structures was agreed upon at the 
meeting ‘‘Biomorphometry of the Optic 
Nerve” (held in Erlangen, West Germany, Jan. 
23, 1988).” 

Reproducibility—The intraobserver and inter- 
observer variation coefficients were deter- 
mined recently.” Photographs of ten randomly 
selected normal optic nerve heads were inde- 
pendently reevaluated ten times each by two 
investigators (G.C.G. and J.B.J.). The intra- 
observer and interobserver variation coeffi- 
cients for optic disk and cup area were 0.01 and 
0.03, respectively. 


Results 


Intrapapillary 

Optic disk—The area of the optic disks with 
physiologic large cups measured 4.49 + 0.56 
mm’ (mean + S.D.), with a miminum of 3.63 
mm? and a maximum of 5.54 mmê. The optic 
nerve heads were significantly larger (P < 
.Q0001, Mann-Whitney test) than 457 normal 
optic disks (2.69 + 0.70 mm’) that had been 
measured previously.’ Fifteen optic disks ex- 
ceeded the morphometric limit of a large disk,” 
defined as being larger than the mean + 2 S.D. 
of normal optic disks (2.69 mm? + 2 x 0.70 mm? 
= 4.09 mm’). According to the gaussian distri- 
bution curve of optic disk size,” only 2.28% are 
expected beyond this limit. The optic disk form 
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was slightly vertically oval: the mean vertical 
diameter (2.45 + 0.20 mm) was similar to the 
maximal diameter (2.53 + 0.18 mm), and it was 
about 6% larger than mean horizontal diameter 
(2.31 + 0.16 mm), which was similar to the 
minimal diameter. 

The disk area in the normal control and the 
glaucoma group was significantly smaller than 
that in the study group. No differences be- 
tween the groups were found for the optic disk 
form (Table 1). 

Optic cup—The optic cup area was, by defini- 
tion, larger than 2.12 mm* and measured 2.44 + 
0.30 mm? (range, 2.13 to 3.07 mm*). The cup 


TABLE 1 
MORPHOMETRIC OPTIC DISK AND OPTIC CUP DATA 
(MEAN + S.D.) 
STUDY GROUP NORMAL GLAUCOMATOUS 
(RANGE) GROUP GROUP 
{N = 21) (N = 571) (N = 706) 
Optic disk 
area (mm?) 4.49 + 0.56 2.69 +0.70 2.65 + 0.60 
(3.63-5.54) 
Diameter (mm) 
Horizontal 2.31 + 0.16 1.78 + 0.25 1.76 + 0.22 
(2.10-2.61) 
Vertical 2.45 + 0.20 1.90 + 0.27 1.90 + 0.22 
(2.16-2.91) 
Minimal 2.28 + 0.14 1.74 + 0.23 1.72 + 0.20 
(1.99-2.47) 
Maximal 2.53 + 0.18 1.95 +0.27 1.95 + 0.22 
(2.25-2.91) 
Minimum/maximum 0.90 + 0.04 0.89 + 0.05 0.89 + 0.05 
(0.82-0.96) 
Form factor 0.98 + 0.01 0.97 + 0.03 0.98 + 0.40 
(0.94-0.99) 
Optic cup 
area (mm°) 2.44 + 0.30 0.73 + 0.59 1.66 = 0.80 
(2.13-3.07) 
Diameter (mm) 
Horizontal 1.80 + 0.14 0.92 + 0.48 1.35 + 0.37 
(1.62-2.08) 
Vertical 1.73 + 0.12 0.84 + 0.47 1.45 + 0.39 
(1.58-1.97) 
Minimal 1.67 + 0.11 0.78 + 0.44 1.31 + 0.35 
(1.50-1.89) 
Maximal 1.87 + 0.13 0.92 + 0.50 1.54 + 0.39 
(1.68-2.11) 
Minimum/maximum 0.90 + 0.05 0.72 + 0.30 0.85 + 0.08 
(0.81-0.96) 
Form factor 0.98 + 0.02 0.81 + 034 0.96 + 0.05 
(0.91-0.99} 
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form was slightly horizontally oval, as indicat- 
ed by the horizontal and vertical cup diame- 
ters, the ratio of minimal to maximal diameter, 
and the form factor. 

The cup area of the normal optic nerve heads 
was significantly smaller (P < .0001). The cups 
of the glaucomatous eyes were larger than 
those in the normal control group and smaller 
than those in the study group (Table 1). 

Neuroretinal rim—The mean + S.D. neuro- 
retinal rim area was 2.06 + 0.35 mm* (range, 
1.50 to 2.76 mm*) (Table 2). It was not signifi- 
cantly different (Mann-Whitney test) from the 
mean neuroretinal rim area of normal optic 
nerve heads (1.97 + 0.50 mm°).? It was signifi- 
cantly broadest at the inferior optic disk pole, 
followed by the superior disk pole, the nasal 
disk side, and finally the temporal disk region 
(Table 2). In all optic nerve heads the narrowest 
part of the neuroretinal rim was in the 
temporohorizontal sector. The same neuroreti- 
nal rim configuration has been found in normal 
optic nerve heads.” The rim area in the infero- 
temporal disk sector was significantly larger 
than in the superotemporal one; the ratio of the 
inferotempcral rim area divided by the super- 
otemporal rim area was 1.21 + 0.19 (range, 0.83 
to 1.56). In two eyes the rim area of the infero- 
temporal disk sector was smaller than the rim 
of the superotemporal sector. In the glaucoma 
group the rim was significantly smaller (P < 
.00001, Mann-Whitney test) and had lost its 
characteristic configuration (Table 2). 

Cupldisk ratios—The cup/disk ratios were 
larger horizontally (0.78 + 0.03) than vertically 
(0.71 + 0.03) and ranged from 0.66 to 0.82. In 
only one optic disk was the horizontal cup/disk 
ratio smaller than the vertical one. The ratio of 
horizontal to vertical cup/disk ratio was 1.11 + 
0.07 (range, 0.90 to 1.22). The cup/disk ratios in 
the normal control group were significantly 
smaller (P < .00001, Mann-Whitney test). No 
significant difference was found with the cup/ 
disk ratios of the glaucoma group. 

The quotient of the horizontal to vertical 
cup/disk ratio was significantly larger in the 
normal eyes and significantly smaller in the 
glaucoma group (P < .0001, Mann-Whitney 
test). 


Parapapillary 

Peripapillary scleral ring of Elschnig—The peri- 
papillary scleral ring of Elschnig was broadest 
in the temporal horizontal sector and narrowest 
in the nasal sector. It was slightly larger than 
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MORPHOMETRIC NEURORETINAL RIM DATA 
(MEAN + S.D.)* 


Teemaan 


STUDY GROUP NORMAL GLAUCOMATOUS 
AREA (RANGE) GROUP GROUP 
iv?) in = 21) (N = 571) {N = 706) 

Total 2.06 + 0.35 1.96 + 0.65 0.99 + 0.64 
(1.50-2.76) 

Sector A 0.26 + 0.05 0.25 + 0.10 0.12 + 0.11 
(0.17-0.33) 

Sector B 0.51 + 0.12 0.48 + 0.17 0.25 + 0.17 
(0.34-0.82) 

Sector C 0.61 + 0.12 0.51 + 0.18 0.24 + 0.19 
(0.44-0.92) 

Sector D 0.68 = 0.11 0.61 + 0.22 0.38 + 0.20 
(0.54-1.00) 

Sector C/B 1.21 + 0.19 1.07 + 0.14 0.99 + 1.13 
(0.83-1.56) 

Position 1 0.30 + 0.08 0.45 + 0.13 0.19 + 0.12 
{0.20-0.52) 

Position 2 0.24 = 0.06 0.36 + 0.13 0.17 + 0.11 
(0.15-0.36) 

Position 3 0.20 + 0.04 0.32 + 0.13 0.14 + 0.10 
(0.13-0.27) 

Position 4 0.26 + 0.06 0.37 + 0.14 0.16 = 0.10 
(0.17-0.37) 

Position 5 0.36 + 0.07 0.48 + 0.13 0.18 = 0.11 
(0.23-0.52) 

Position 6 0.43 + 0.08 0.53 + 0.13 0.21 + 0.11 
(0.26-0.59) 

Position 7 0.40 + 0.05 0.51 + 0.13 0.25 + 0.10 
(0.32-0.59) 

Position 8 0.34 + 0.04 0.48 + 0.13 0.25 + 0.10 
(0.27-0.44) 

Position 9 0.31 + 0.07 0.47 + 0.13 0.26 + 0.11 
{0.22~-0.54) 

Position 10 0.33 + 0.07 0.48 + 0.13 0.27 + 0.12 
(0.21-0.55) 

Position 11 0.33 + 0.07 0.50 + 0.14 0.26 + 0.11 
(0.20-0.55) 

Position 12 0.33 + 0.06 0.49 + 0.14 0.23 + 0.12 
(0.24-0.44) 





that in the normal control and the glaucoma 
groups. 

Parapapillary chortoretinal atrophy—Zone 
alpha of the parapapillary chorioretinal atro- 
phy was broadest and most frequently found in 
the temporohorizontal sector, followed by the 
inferotemporal sector, the superotemporal sec- 
tor, and finally the nasal area (Table 3). It was 
larger than that found in normal eyes. It was 
not significantly different from zone alpha in 
the glaucoma group. In 20 of the 21 eyes, its 
maximal extension was in the temporo- 
horizontal sector. Zone beta did not occur in 
any eye with a physiologic large cup, but it did 
occur in 437 of the 706 glaucomatous eyes 
(61.9%) (Table 3). 

Parapapillary retinal vessel diameter—-The 
parapapillary diameters of the retinal vessels 
were not significantly smaller or larger than 
those in the normal group, but they were sig- 
nificantly larger than those in glaucomatous 
eyes. The vessels of the inferotemporal arcade 
were larger than the vessels of the 
superotemporal arcade. Because of the small 
number of eyes with physiologic large cups, 
these differences were not significant (Table 4). 


TABLE 3 
MORPHOMETRIC DATA (MEAN + S.D.) OF ZONE ALPHA 
AND ZONE BETA OF THE PARAPAPILLARY 





*The optic disk area was divided into four sectors according to 
the most frequent location of glaucomatous notches in the neu- 
roretinal rim at about 13 degrees temporal to the vertical optic disk 
poles; sectors B (superotemporal) and C (inferotemporal) were 
right-angled and their middie lines were tilted 13 degrees temporal 
to the vertical optic disk axis. Sector A (temporohorizontal, 64 
degrees) and sector D (nasal, 116 degrees) covered the remain- 
ing area. Position numbers: the rim width (mm) was measured 
every 30 degrees, in left eyes clockwise and in right eyes 
counterclockwise. 





CHORIORETINAL ATROPHY 
STUDY GROUP NORMAL GLAUCOMATOUS 

AREA (RANGE) GROUP GROUP 

{mM®) (N = 21) (N = 571) (N = 706) 

Zone alpha 

Total 0.78 + 0.23 0.47 + 0.69 0.63 + 0.47 
(0.23-1.24) 

Sector A 0.36 + 0.24 0.23 + 0.19 0.31 + 0.24 
(0.12-1.04) 

Sector B 0.13 + 0.10 0.07 + 0.13 0.13 = 0.16 
(0.00-0.40) 

Sector C 0.16 = 0.12 0.12 + 0.31 0.16 + 0.15 
(0.01-0.46) 

Sector D 0.13 + 0.13 0.05 + 0.23 0.09 + 0.16 
(0.00-0.47) 

Zone beta 

Total 0.00 0.11 + 0.36 0.70 + 1.06 

Sector A 0.00 0.05 + 0.14 0.21 + 0.28 

Sector B 0.00 0.02 + 0.08 0.14 + 0.26 

Sector C 0.00 0.04 + 0.13 0.19 + 0.30 

Sector D 0.00 0.01 + 0.07 0.17 + 0.36 
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TABLE 4 
MEAN + S.D. PARAPAPILLARY RETINAL VESSEL 
DIAMETER (mm) MEASURED AT THE OPTIC DISK 





BORDER 
STUDY GROUP NORMAL GLAUCOMATOUS 
(RANGE) GROUP GROUP 
VESSEL (N= 21) iN = 571} {N = 706) 
Superotemporal 0.105 + 0.017 0.103 + 0.020 0.088 + 0.022 
artery (0.090-0.130) 
Inferotemporal 0.110 + 0.022 0.109 + 0.020 0.092 = 0.025 
artery (0.080-0.130) 


Superotemporal 0.143 + 0.026 0.134 + 0.026 0.124 + 0.028 
vein (0.120-0.180) 

inferotemporal 0.150 + 0.024 0.141 + 0.022 0.125 = 0.026 
vein (0.130-0.180) 





Nonmorphometric parameters 

Cilioretinal arteries were detected on the 
photographs of 11 optic disks (52.4%). In three 
optic nerve heads, two cilioretinal vessels were 
found. A discrepancy between the area with 
pallor and the area with cupping was not found 
in any optic disk with a physiologic large cup 
but was found in nine (1.6%) of the normal eyes 
and in 408 (57.8%) of the glaucomatous eyes. 
Optic disk hemorrhages were not detected in 
the eyes with physiologic large cups but were 
found in 26 eyes (3.7%) in the glaucoma group. 
The parapapillary retinal nerve fiber bundles 
were visible on the standard color optic disk 
diapositives in all eyes with physiologic large 
cups. Visibility was decreased in 31 (5.4%) of 
the normal and in 601 (85.1%) of the glaucoma- 
tous eyes. 


Discussion 





The cup/disk ratio has generally been used to 
describe and quantify normal and glaucoma- 
tous optic nerve heads.' The ratio, however, 
varies in normal eyes from 0.0 to 0.87.° There- 
fore, a value of 0.8 can be normal or can 
indicate advanced glaucomatous optic nerve 
damage. Our results showed other morpholog- 
ic characteristics that can be used to differenti- 
ate glaucomatous from normal eyes with high 
cup/disk ratios. 

The optic disk was significantly larger (P < 
.00001, Mann-Whitney test) in the study eyes 
than in the normal and the glaucomatous eyes 


(Table 1). In 15 eyes the optic disks were larger 
than 4.09 mm*. They were called primary large 
disks because they exceeded the limit of a mean 
normal optic nerve head plus 2 S.D. (2.69 mm’ 
+ 2 x 0.70 = 4.09 mm’).” The occurrence of 
physiologic large cups in primary large disks is 
explained by the correlation between the optic 
disk and cup size: the larger the disk, the larger 
the cup. The primary large disks can be 
differentiated from secondary large disks that 
occur in congenital glaucoma and in severely 
myopic eyes.” 

The optic disk form was not significantly 
different between the normal and glaucoma- 
tous eyes and the eyes with physiologic large 
cups. In all three groups the optic disk was 
slightly vertically oval, with the vertical diame- 
ter being about 6% larger than the horizontal 
one (Table 1). Therefore, disk form is not a 
useful characteristic with which to distinguish 
between glaucomatous and normal eyes with 
large cups. 

The neuroretinal rim area was not signifi- 
cantly different between the study eyes and 
normal optic disks, but it was significantly 
larger than that in the glaucomatous eyes 
(Table 2). The rim configuration was typical: the 
rim was significantly broadest (P < .001, 
Wilcoxon test) at the inferior disk pole, fol- 
lowed by the superior disk pole, the nasal disk 
side, and in the temporal disk region (P < 
.0001, Wilcoxon test) (Table 2). The smallest 
part of the neuroretinal rim in all eyes with 
physiologic large cups was in the tem- 
porohorizontal disk sector. The same 
neuroretinal rim form has been found in nor- 
mal optic nerve heads." It is an important mor- 
phologic feature that can be checked during 
ophthalmoscopy and does not depend on re- 
sults of time-consuming optic disk morphome- 
try. It is correlated with the visibility of the 
retinal nerve fiber bundles, which in normal 
eyes are more visible in the inferotemporal 
region than in the superotemporal area,” with 
the diameter of the parapapillary retinal ves- 
sels, which are larger in the inferotemporal 
arcade than in the superotemporal arcade 
(Table 4), and with the location of the foveola, 
which is 0.53 + 0.34 mm inferior to the optic 
disk center.” 

The cup/disk ratios were unusually high in 
the study eyes, and reached values of up to 
0.82. In all but one optic nerve head, the hori- 
zontal cup/disk ratio was higher than the verti- 
cal one. This can be explained by the form of 








Vol. 107, No. 2 


Physiologic Large Cups 143 


TNC TT NNO AAAA AAAA Spon esse inher nein niin irri 


the optic disk, cup, and neuroretinal rim: the 
disk is vertically oval, the cup is horizontally 
oval, and the neuroretinal rim as a complement 
is broader at the superior disk poles than in the 
horizontal disk regions. 

The high cup/disk ratios in these abnormally 
large but otherwise normal optic nerve heads 
show that the cup/disk ratio has only a limited 
value in describing and quantifying glaucoma- 
tous optic nerve damage. The dependence of 
the cup/disk ratio on the total optic nerve head 
size prevents this feature from being a diagnos- 
tically useful unit of measure. The quotient of 
horizontal to vertical cup/disk ratio, however, 
is independent of the disk size. It is significant- 


_ ly larger in normal than in glaucomatous optic 


nerve heads. This feature might be more useful 
than the horizontal or vertical cup/disk ratios 
only. 

No difference between groups was found in 
the peripapillary scleral ring of Elschnig. Its 
evaluation is not helpful for the morphometric 
optic disk evaluation. 

The parapapillary chorioretinal atrophy was 
divided into zone alpha, characterized by irreg- 
ular hypopigmentation and hyperpigmenta- 
tion, and zone beta, which had visible large 
choroidal vessels and sclera. Zone alpha was 
widest and most frequently found in the tem- 
porohorizontal sector and smallest and most 
rare in the nasal parapapillary region. The 
widest extension was in the temporohorizontal 
sector in all but one eye. The same form but a 
smaller zone alpha was found in the normal 
eyes, whereas in the glaucomatous eyes the 
widest extension was more often in the infero- 
temporal or superotemporal sector. 

Zone beta did not occur in any eye with a 
physiologic large cup. In the normal eyes it was 
significantly smaller (P < .0001) and less fre- 
quent than in the glaucomatous eyes (Table 3). 
Evaluation of the parapapillary chorioretinal 
atrophy is, therefore, useful to differentiate 
glaucomatous from normal eyes with high cup/ 
disk ratios. The measurement of zone beta is 
helpful particularly because the differences in 
size and frequency between the eyes with 
physiologic large cups and the normal eyes on 
the one hand and the glaucomatous eyes on the 
other were greater for zone beta than for zone 
alpha. 

The parapapillary retinal vessel diameter was 
not significantly different from the caliber in 
the normal eyes, but it was significantly larger 
(P < .0001, Mann-Whitney test) than that in the 





glaucoma group (Table 4). A small retinal vessel 
diameter can thus be taken as an indicator of 
optic nerve damage in the differentiation be- 
tween normal and glaucomatous eyes. 

The inferotemporal vessels were larger than 
the superotemporal ones; however, these dif- 
ferences were not significant for the study eyes 
probably because of the small number of cases 
(Table 4). It correlates with the configuration of 
the neuroretinal rim in that the vessels in the 
inferior disk region were significantly broader 
than those in the superior disk area, with the 
superior visibility of the retinal nerve fiber 
bundles in the inferotemporal arcade,” and 
with the location of the foveola inferior to the 
center of the optic disk.” 

Cilioretinal arteries were more common in 
the study eyes (52.4%) than in the normal eyes 
(normal values have been reported to range 
from 12.5% to 39.6%"), The abnormally high 
frequency of cilioretinal vessels in eyes with 
physiologic large cups corresponds with the 
correlation between the optic disk and cup size 
and the number of the cilioretinal vessels in 
normal eyes: the larger the optic nerve head 
and the optic cup, the more cilioretinal ves- 
sels.” The number of the cilioretinal arteries 
can be used as an indicator of an abnormally 
large optic disk. 

No discrepancy was found between the area 
with pallor and the area with cupping in any 
optic disk with a physiologic large cup. Such a 
discrepancy, however, was found in 57.8% of 
the glaucomatous optic disks. The specificity of 
this characteristic to differentiate between the 
eyes with physiologic large cups and the glau- 
coma eyes was thus 100%, its sensitivity 57.8%, 
and its predictive value 59%. 

The visibility of the parapapillary retinal 
nerve fiber bundles was unremarkable in the 
eyes with physiologic large cups, and it was 
decreased in 85.1% of the glaucomatous eyes. 
The specificity of 100% and the sensitivity of 
85.1% of this nonmorphometric characteristic 
underlines its clinical value in the differentia- 
tion of normal and glaucomatous eyes. 
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In patients in whom TIMOPTIC® (Timolol Maleate, MSD) 
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TIMOPTIC Surpassed Betoptic for Ocular Comfort* 
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Ocular adverse experiences in patients 


maintained on TIMOPTIC (n = 173) 
or switched to Betoptic (n = 180)' 
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Many patients who were switched from therapy with 
TIMOPTIC to Betoptic experienced an increase in ocular 
discomfort. 


Treatment with TIMOPTIC caused significantly fewer 
incidences of burning, stinging, and tearing than with 
Betoptic. 


*In a multicenter, double-masked, randomized, parallel study, 353 patients with a history of satisfactory 
IOP control and tolerability while on TIMOPTIC were treated for 12 weeks with either TIMOPTIC 0.5% 
b.i.d. or Betoptic 0.5% b.i.d. (p<0.01). 


‘Data available upon request from Merck Sharp & Dohme, Professional Information, West Point, PA 
19486-9989. 
Five patients had a serious adverse experience during the study: four in the timolol treatment group 
and one in the betaxolol treatment group. investigators considered four of these incidences either 
“definitely” not drug related or “probably” not drug related. One incident was considered “possibly” 
drug related; however, the patient continued in the study until relative Day 43. 
Five patients were discontinued from the timolol treatment group due to an adverse experience. 
Ten patients were discontinued from the betaxolol treatment group due to an adverse experience. 
Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC should be observed 
for a potential additive effect either on the intraocular pressure or on the known systemic effects of 
beta blockade. 
TIMOPTIC is contraindicated in patients with bronchial asthma, a history of bronchial asthma, or 
severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; second- and third- 
degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; and 
hypersensitivity to any component of this product. 
NOTE: Betoptic is the registered trademark of Alcon Laboratories, Inc. for betaxolo! hydrochloride. 
Copyright © 1989 by Merck & Co., Inc. 
Before prescribing TIMOPTIC, please see the Brief Summary of Prescribing Information on the last 
page of this advertisement. 





For the majority of patients with chronic 
Open-angle glaucoma or elevated IOP 
who are at sufficient risk to require therapy 
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How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from another topical ophthalmic beta-adrenergic blocking agent 
to TIMOPTIC: 
1. On the first day, after proper dosing, discontinue the topical agent being used. 


2. On the second day. start treatment with one drop of 0.25% TIMOPTIC in the 
affected eye(s) b.t.d. 


How to transfer from a single antigiaucoma agent (other than a topical 
ophthalmic beta-adrenergic blocking agent) to TIMOPTIC: 

1. On the first day, continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) bid. 


2. On the second day. discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


How to transfer from several concomitantly administered antigiaucoma agents 
to TIMOPTIC: 

1. if any agent is an ophthalmic beta-adrenergic blocker. discontinue before starting 
TIMOPTIC. 


2. Continue the other agents being used, but add one drop of 0.25% TIMOPTIC to 
the affected eye(s) b.i.d. 


3. On the following day, discontinue one of the other antiglaucoma agents. 


4. The remaining antiglaucoma agents may be decreased or discontinued 
according to the patient's response to treatment. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye({s). 

in patients with a history of severe cardiac disease. signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma. a history of Won- 
chial asthma. or severe chronic obstructive pulmonary disease (see WARNINGS). sinus bradycardia. Sec- 
ong- and third-degree atrioventricular biock, overt cardiac lature (see WARNINGS?) cardiogenic shock. 
hypersensitivity to any component of this product 
WARNINGS: As with other topically applied ophthalmic drugs. this drug may be absorbec systemically 

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents 
may occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma and, rarely, death in association with car- 
diac failure, have been reported following administration of TIMOPTIC {see CONTRAINDICATIONS). 
Cardiac Failure: Sympathetic simulation may be essential for support of the circulation im individuals with 
diminished myocardial contractility. and its inhibition by beta-adrenergic receptor biockade may precipitate 
more severe failure. 
in Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta-blocking 
agents over a penod of ume can. in Some cases. seag to cardiac faure. At the first sign or symptom af 
cardiac failure. TIMOPTIC shouid be discontinued. 
Obstruchve Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE {e.9.. 
CHRONIC BRONCHITIS. EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR HISTORY OF BRON- 
CHIAL ASTHMA. IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED. see CONTRAINDICATIONS), SHOULD IN 
GENERAL NOT RECEIVE BETA BLOCKERS. INCLUDING TIMOPHC However, if TIMOPTIC is necessary in 
such patients. then the drug should be administered with caution since it may Block branchodiation pro- 
duced by endogenous and exogenous catecholamine stimulation of beta, receptors 
Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents pror to major 
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond 10 
heta-adrenergically mediated reflex stimuli. This may augment the nsk of general anesthesia in surgical pro- 
cedures Some patients receiving beta-adrenergic receptor blocking agents have been subject to protracted 
severe hypotension during anesthesia. Difficuity in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery. some authorities recommend gradual 
withdrawal of beta-adrenergic receptor blocking agents. 

it necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, of jevarterenct 
Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients subject 
to spontaneous hypoglycemia or to diabetic patients jespecially those with labile diabetes) who are receiving 
insulin of oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and 
symptoms ot acute hypogiycemua 
Thyrotoxicosis: Beta-adrenergic blocking agents May mask certain clinica! signs (e.g.. tachycardia} of 
hyperthyroidism Patients suspected of developing thyrotoxicosis shouid be managed carefully te avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm 
PRECAUTIONS: General: Patents who are receiving a beta-adrenergic biocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the mtraocular pressure or on the known systemic 
effects of beta biockade. 

Patients should not receive two topical ophthaimic beta-adrenergic biocking agents concurrently 

Because of potential effects of beta-adrenergic blocking agents relative te blood pressure and pulse. these 
agents should be used with caution in patients with cerebrovascular insufficiency. If signs or symptoms 
suggesting reduced cerebral blood flow develop folowing imtation of therapy with TIMOPTIC. alternative 
therapy should be considered. : 
Muscle Weakness. Beta-adrenergie blockade has been reported to potentiate muscie weakness consistent 
with certain myasthenic symptoms (€.g.. diplopia. ptosis. and generalized weakness} Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis ar myasthemc symp- 
toms 

in patents with angie-closure glaucoma. the immediate objective of treatment is to reopen the angle This 
requires constricting the pupi with a moti. TIMOPTIC has little or no etfect on the pupil When TIMOPTIC 1s 
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used to reduce elevated intraocular pressure in angle-closure glaucoma, it should be used with a moe a a 
not alone 

As with the use of other antiglaucoma drugs. diminished responsiveness to TIMOPTIC™ (Timolol Maleate. 
MSD} after proionged therapy has been reported in some patients. However. in one long-term study in whic” 
96 patients have been followed for at least three years, no significant difference in mean intraocular pressu 
has been observed after initial stabilization 
Orug interactions Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulliwe: 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta biocker is administered to patients recevit 
catecholamine-denieting drugs such as reserpine. because of possibie additive effects and the production 
hypotension ander marked bradycardia, which may produce vertigo. syncope. or postural hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents. such as TIMOPTIe 
and oral or intravenous calcium antagonists. because of possible atrioventricular conduction disturbances. 
left ventricular failure. and hypotension in patents with impaired cardiac function. coadministralion shou 
he avoided 

The conconvtant use of beta-adrenergic blocking agents with digitalis and calcium antagonists May hawe 
additive effects in arclanging atrioventricular conduction time. 

Ammal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC topie 
cally in Studies lasting one and two years respectively. 
Carcinogenesis. Mutagenesis. impairment of Feridity in a two-year oral study of timoio: maleate in rats: 
there was a statistically significant (p~ 0.05) increase im the incidence of adrenal pheochramocytomas : 
male rats administered 300 umes the maximum recommended human oral dose” (1 mg-kg day) SM 
differences were cot observed in rats administered oral doses equivalent to 25 or 100 times the maximu 
recommended numan oral dose {na lifetime ora! study in mice. there were statistically significant (p° 0.08% 
increases in the medence of benign and malignant pulmonary tumors and benign uterine polyps im femna 
mice at 500 mg kg day. but sot at 5 or 50 mg-kg-day There was aso a significant increase in mamma 
adenocarcinomas at the 500-mg kg day dase This was associated with elevations in Serum profactin whic 
occurred in female mice admumistered timolol at 500 mg kg. but not at doses of 5 oF 50 moko day Ase 
increased incidence of mammary adenocarcinomas in rodents has been associated with admnmstration s 
several other therapeutic agents which elevate serum prolactin. bul no correlation between serum proiact. 
levels and mammary tumors has been established aman Furthermore. in adult human female subiectas wh 
received oral dosages up to 60 mg timolo: maleate. the maximum recommended human oral dosage. there: 
were no chrcally meaningful changes in serum proiachn 

There was a stabshcaily significant mcrease (p7 Ü 05) in the overall incidence of neoplasms in female mic 
at the 500-mg kg day dosage level 

Timolol maleate was devoid of mutagenic potential when evaluated in vivo {mouse in the micronuchele, 
test and cytagenetc assay (doses up to 800 mg’kg} and i vitro in a neoplastit cell transformation assay (use 
to 100 gmh; in Ames tests. the mghest concentrations af timoioi employed. 5000 of 10.000 pg plate: 
were associated with statistically significant elevations ip~ 0 05) of revertants observed with tester strag: 
TA100 {in seven replicate assays} but aot in the remang three strains in the assays with tester strai 
TAINO. no consistent dose response relationship was observed. nor did the ratio of test to contro! revertan® 
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Pregnancy: Pregnancy Category C Teratogenicity studies with timolol in mice and rabbits at doses up to Se 
mg. kg day (50 times the maximum recommended human ora! dose} showed no evidence of fetal matarme 
tons. Although delayed fetal ossification was observed at this dose in rats. there were no adverse effects os 
postnatal development of offspring. Doses of 1000 mg'kg day (1.000 times the maximum recommendes 
human oral dose} were maternotoxic in mice and resulted in an increased number of fetal resorptions: 
increased fetal resarptons were also seen in rabbits at doses of 100 umes the maximum recommende 
human oral dose. n this case without apparent maternotoxicily There are no adequate and well-controlle: 
studies in pregnan: women TIMOPTIC should be used during pregnancy only if the potential benefit justifie 
the potential risk te the fetus 

Nursing Mothers. Because of the potential for serous adverse reactions from timolol in nursing infants. 
decision should be made whether to discontinue nursing or to discontinue the drug. taking into accourt th- 
importance of the drug te the mother 

Pediatric Use Safety and effectiveness in chiidren have nat been established by adequate and well-contralle: 
studies 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse reac. 
tons have been reported either in clinical trials of up to three years duration prior to release in 1978 or sing: 
the drug has been marketed 

BODY AS A WHOLE: Headache. asthenia, chest pain CARDIOVASCULAR’ Bradycardia, arrhythmia. hypo 
tension. syncope. heart block, cerebral vascular accident. cerebral ischemua, cardiac failure. paipitation 
cardiac arrest. DIGESTIVE: Nausea. diarrhea NERVOUS SYSTEM:PSYCHIATRIC: Dizziness, depression 
increase in signs and symptoms of myasthenia gravis, paresthesia. SKIN: Hypersensitivity, including loca 
lized and generatizad rash, urticaria. RESPIRATORY: Bronchospasm {predominantly in patients with preex 
isting bronchospastic disease}. respiratory failure. dyspnea. nasai congestion. ENDOCRINE: Maske: 
symptoms of hypoglycemia in insulin-dependent diabetics (see WARNINGS}. SPECIAL SENSES: Signs an 
symptoms of ocular irritation, including conjunctivitis, blepharitis, keratitis, blepharoptosis. decreased cor 
neal sensitivity, visual disturbances, including refractive changes (due to withdrawal of miotic therapy | 
some cases}. dipic pia. plasis. 

Causal Relationship Unknown: The following adverse effects have been reported, and a causat relationshi 
to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue, Cardiovascular. Hyperter 
sion, pulmonary edema, worsening of angina pectoris: Digestive: Dyspepsia. anorexia, dry mouth: Nervae 
System:Psychiatric: Behavioral changes including confusion. hallucinations, anxiety, disonentation. ne 
yousness, somnolence. and other psychic disturbances, Skin: Alopecia: Special Senses. Aphakic cyste! 
macular edema: Urogenital Retroperitoneal fibrosis. impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolo! maieal 
and may be considered potential effects of ophthaimic timolo! maleate: Body as a Whole. Extremity pait 
decreased exercise tolerance, weight loss: Cardiovascular: Edema, worsening of arterial insufficiency, Rayt 
augs phenomenon, vasodilatation: Digestive. Gastrointestinal pain. hepatomegaly, vomiting: Hematologn 
Nonthrombocytopenic purpura, Endocrine: Hyperglycemia, hypoglycemia: Sain. Pruritus. skin irritatior 
increased pigmentation, sweating, cold hands and feet: Musculoskeletal: Arthraigia. claudication. Nervor 
SystermPsychatric. Vertigo, local weakness. decreased libido, nightmares, insomnia, diminished conce! 
tration: Respiratory. Rales. cough. bronchial obstruction. Special Senses: Tinnitus. dry eyes. Urogenite 
Urination difficulties 

Potential Adverse Effects: in addition. a variety of adverse effects have been reported with other bet 
adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: Oigestiv 
Mesenteric arterial thrombosis. ischemic colitis: Hematologic: Aqranuiocytosis. thrombocytopenic purpur 
Nervous System: Reversible mental depression progressing to catatonia. an acute reversible syndrome chi 
acterized by disorientation for ime and place. short-term memory toss, emotional lability. slightly cloud 
sensorium. and decreased performance on neuropsychometrics: Avergic: Erythematous rash. fever cor 
bined with aching and sore throat. iaryngospasm with respiratory distress. Urogenital: Peyronie s diseas: 

There have been reports of a syndrome compnsing psoriasiform skin rash, conjunctivitis sicca, OLNS. a 
sclerosing serositis attributed to the beta-adrenergic receptor blocking agent practolol. This syndrome h 
not been reported with timolol maleate 
HOW SUPPLIED: TIMOPTIC Ophthaimic Solution. 0.25% and TIMOPTIC Ophthaimic Solution, 0.5%. Be 
are available in 2.5-mL. 5-mL. 10-mL. and 15-mL plastic OCUMETER* ophthalmic dispensers with a cc 
toiled drop tip. Also Available: Preservative-free TIMOPTIC in OCUBOSE~ (Dispenser) Sterse Ophthaln 
Uinit-Dose Dispenser {see separate Prescribing Information) 

Storage: Protect tram ight. Store at room temperature. 


‘The maximum recommended single orai dase is 30 mg of timolo! One drop of TIMOPTIC 0 5% conta 
about 1/150 af this dose. which is about 9 2 mg 


For more detaded information. consult your MSD 
MERCK Representative and the Prescribing Information. 
SHARP: Merck Sharp & Dohme, Division of Merck & Co. ING. 
DOHME west Point, PA 19486 
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On routine examination, asymptomatic pa- 
tients from the Marshall Islands were noted to 
have large optic disks associated with high 
cup/disk ratios and normal intraocular pres- 
sure. We retrospectively analyzed color fundus 
photographs of 54 eyes and 22 eyes of 15 
patients had optic disks greater than 2.10 mm, 
or megalopapilla. Of 36 patients with cup/disk 
ratios exceeding 0.6, 31 (86%) had visual acui- 
ties of better than or equal to 20/30. The optic 
nerve rim and disk areas varied directly as did 
disk and cup diameters. Three large disks with 
an 18-year photographic follow-up showed no 
change. Optic disk characteristics can vary 
widely among genetically isolated popu- 
lations. 


DURING ROUTINE ophthalmologic examina- 
tion of a Micronesian population in the Repub- 
lic of the Marshall Islands, a striking number of 
patients were noted to have large optic disks. 
These disks were associated with high cup/disk 
ratios without increased intraocular pressures, 
other disk anomalies, or any other ocular com- 
plaints.’ This Pacific atoll population, which 
may be considered genetically isolated, demon- 
strates a large number of people with megalo- 
papilla. 

Fundus photographs were obtained on a 
group of patients noted to have high cup/disk 
ratios as well as on a randomly selected group 
of control patients. We performed a masked 
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retrospective analysis of the. re ns 
graphs in order to demonstrate t 
disks that appeared on ophthalmos: 
ination to have high cup/disk ratios 
ally larger than those optic disks. ju 
cally normal on ophthalmoscopy. 








Subjects and Methods 





The population examined consisted of 141. _ 
adults native to the Marshall Islands. Some had 
a history of radiation exposure in 1954, and itis 
to provide diagnosis and care of radiation- 
related illness that complete physical examina- 
tions are performed annually.” However, many 
unexposed patients are also examined. All ex- 
aminees receive ophthalmologic evaluation, in- 
cluding slit-lamp examination, biennially. Vis- 
ual acuities are measured with a Snellen chart 
at 20 feet. For this study there was no selection 
based on age, sex, previous radiation exposure, 
consanguinity, or ocular complaints or 
findings. The ocular examination was per- 
formed by an ophthalmologist J.M.M.) who 
was part of the Brookhaven National Laborato- 
ry medical team. He completed a standardized 
examination form for each patient as well as 
performed the fundus photography. All pa- 
tients thought to have abnormally large disks 
or high cup/disk ratios underwent fundus pho- 
tography, as did many patients with normal 
disks who served as controls. Fundus photo- - 
graphs were taken in a total of 63 patients. The 
photographs were given to a masked observer 
(C.S.P.) for analysis. 

Color slides of the optic nerve head taken 
with a fundus camera were projected onto the 
screen of a slide viewer. Using a ruler, meas- 
urements were made directly from the project- 
ed image. Black and white photographs of the 
optic disks of three patients were available 
from 1967, and measurements made directly 
from these photographs were compared to 
those of 1985. 
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Measurements of the horizontal and vertical 
disk diameters were made carefully, excluding 
peripapillary halos and crescents. Horizontal 
and vertical cup diameters were estimated by 
color contrast taking into account changes in 
vessel direction at the cup edge as an indication 
of cup contour change where possible. The 
diameter of the largest vein on the disk edge 
was measured before it joined the central reti- 
nal vein. Finally, measurements of the superi- 
or, inferior, nasal, and temporal disk rim 
widths were made. Horizontal and vertical disk 
diameters were compared and then the two 
dimensions were combined to generate an av- 
erage disk diameter which was used for further 
calculations and comparisons. 

For 21 optic nerve heads, two to three slides 
of each nerve were available. In these cases, 
measurements were made from each slide and 
an average of the measurements was obtained. 

In order to minimize the magnification or 
minification of the photographic image caused 
by the eyes’ axial length, refractive power, and 
the camera optics, the actual disk and cup 
diameters were calculated by determining the 
ratio of the structure to that of a vein on the 
disk and multiplying by 125 ym, its actual size.’ 
This method assumes that the vein on the disk 
will be subject to the same optical enhancement 
or reduction as the disk. 


Actual diameter structure = 125 pm X mea- 
sured structure/measured disk vein 


Cup/disk ratios were calculated by dividing 
the cup diameter by that of the disk. To calcu- 
late the neural rim area, the horizontal and 
vertical disk and cup diameters were averaged 
and the areas for each were calculated using the 
following formula: 


Area of a circle = w(diameter/2)’ 


The cup area (C) was subtracted from the disk 
area (D) to yield the rim area (R). 

The presence or absence of glaucomatous 
features such as disk asymmetry, vertical disk 
cupping, and notching of the neural rim were 
assessed. 

Correlations between disk diameter, cup di- 
ameter, rim area, and cup/disk ratio vs history 
of radiation exposure, visual acuity, and intra- 
ocular pressure were studied. 





Results 
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Acceptable photographs were available for 54 
eyes of 36 patients. There were 15 men (42%) 
and 21 women (58%). They ranged in age from 
30 to 67 years, witha mean + S.D. age of 44.1 + 
11.3 years for the men and 43.5 + 10.2 years for 
the women. Of the 36 patients, 19 (53%) had a 
history of radiation exposure. Only two pairs of 
subjects were known to be related. The first 
pair, a mother and a son, had relatively large 
disk diameters of 1.8 mm and 2.1 mm, respec- 
tively, in their right eyes. The mother had a 
cup/disk ratio of 0.5, whereas her son with a 
larger disk had a cup/disk ratio of 0.7. The 
second pair of related individuals were sisters. 
Each had disk diameters of 1.65 mm and cup/ 
disk ratios of 0.4 in their left eyes. Information 
on the fellow eyes in both pairs of individuals 
was not available, Although there were similar- 
ities in disk size and cup/disk ratios between 
each of these related individuals, no firm con- 
clusions concerning heredity can be drawn 
given such a small sample size. 

The optic disk—Franceschetti and Bock’ calcu- 
lated the mean + S.D. optic disk diameter of a 
normal Swiss population to be 1.62 + 0.153 
mm. In those eyes with oval disks, they aver- 
aged the vertical and horizontal measure- 
ments, as was done in this study. They rea- 
soned that since only 0.26% of the observations 
in a normal distribution would be expected to 
exceed three standard deviations from the 
mean, which corresponded to 2.08 mm in their 
study, megalopapilla could be defined as a disk 
diameter greater than 2.08 mm.° 

Because photographs were taken mainly of 
large optic disks with some normal disks for 
comparison, the distribution in our study 
would naturally be skewed. Therefore, a disk 
diameter greater than or equal to 2.1 mm was 
adopted from Franceschetti and Bock’s study as 
the criterion for a large optic disk. The average 
disk diameter in this study population was 1.93 
+ 0.28 mm (Fig. 1). 

Of 54 eyes, 22 had optic disks with a diameter 
greater than or equal to 2.1 mm. Fifteen of 36 
patients had large optic disks, the condition 
being bilateral in seven patients and unilateral 
in eight. Examples of large optic disks are 
shown in Figure 2. 

Cupidisk ratio—In the Framingham Eye 
Study, the average cup/disk ratio was 0.28 + 
0.17 and two standard deviations above the 
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Fig. 1 (Maisel and associates). Disk diameter plot- 
ted against number of eyes. Quantitative analysis of 
patients selected for photographs demonstrates 22 
eyes with megalopapilla with average disk diameters 
greater than or equal to 2.1 mm. 


mean was equal to 0.62." Because two or more 
standard deviations above the mean accounted 
for only 7.5% of their study population, 0.6 or 
more was accepted as the criterion for a large 
cup/disk ratio in our study.’ This criterion is in 
agreement with Syndacker’s work’ in which he 
concluded that optic disks with physiologic 
cupping exceeding 0.66 occur so infrequently 
that it is to be considered pathologic until 
proven otherwise. 





Such physiologic cupping as defined above 
was found in 20 of 22 eyes (91%) with large 
optic disks, but in only eight of 32 eyes (25%) 
with small disks. When cup vs disk diameter 
was plotted, the two variables were found to be 
linearly related (Fig. 3). 

Rim area—When rim area was plotted against 
disk area, it was found that in this study popu- 
lation, rim and disk areas vary directly (Fig. 4). 

Radiation exposure—Of the 36 patients, 19 had 
a history of accidental exposure to external 
whole-body radiation during atmospheric nu- 
clear testing in 1954. Nine patients from the 
Rongelap atoll received an estimated 1.75 Gy 
(175 rad) and the ten patients from the island of 
Utirik received approximately 0.14 Gy (14 rad).” 

Of the 36 patients in this study, 19 (a group 
different from the 19 above) had acceptable 
photographs of both eyes: 12 of these 19 had 
been exposed to radiation, five had not, and in 
two the data were not available. A comparison 
of the disk sizes in the 12 exposed and five 
nonexposed patients demonstrates that the two 
groups have relatively the same proportion of 
patients with large disks (Table 1). 

Evidence of glaucoma—Features considered to 
be consistent with glaucomatous optic disk 
damage other than cupping, such as notching 
of the neural rim, disk asymmetry, vertical disk 
cupping, and increased intraocular pressure 
were investigated. Examination of the neural 
rim of the optic disk showed 360 degrees of 
pink neural tissue without notching in all 
cases. In the 19 patients for whom data were 
available on both eyes, two had asymmetric 





Fig. 2 (Maisel and associates). Example of bilateral megalopapilla. Left, Right disk diameter of 2.3 mm. Right, 
Left disk diameter of 2.2 mm. 
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disc diameter (mm) 
Fig. 3 (Maisel and associates). Cup diameter plot- 
ted against disk diameter showing that large disks 
tend to have large cups. 


disks. These two patients had differences in 
their cup/disk ratios equal to 0.2, with no other 
stigmata of glaucoma. Disk asymmetry, that is, 
disks whose cup/disk ratios differ by more than 
0.2, was found by Armaly to represent only 
0.5% of the normal population." 

Vertical disk cupping where the vertical cup 
diameter exceeds that of the horizontal was 
found in 17 of 54 eyes. In each case, the vertical 
measurement did not exceed that of the hori- 
zontal by more than 0.01 mm, a difference 
which would probably go unnoticed when ob- 
served through an ophthalmoscope. 

The average + S.D. intraocular pressure was 
calculated after grouping the eyes into four 
categories. Eyes with large disks and large cups 
had an intraocular pressure of 11.8 + 1.8 mm 
Hg; those with small disks and small cups, 11.4 
+ 1.6 mm Hg; those with small disks and large 
cups, 11.5 + 2.3 mm Hg; and those with large 
disks and small cups, 12.5 + 2.5 mm Hg. There 
was no significant difference between the 
groups. 

Visual acuity—Of the 36 patients, 31 (86%) 
had visual acuities better than or equal to 20/30 


TABLE 1 
RADIATION EXPOSURE AND OPTIC DISK SIZE 


EXPOSED NONEXPOSED 
DISK SIZE (mm) {n= 12} (N=5)} 
Bilateral >2.1 6 2 
Bilateral <2.1 5 2 


Unilateral >2.4 | 1 


disc area (mm 2 ) 
Fig. 4 (Maisel and associates). Rim area plotted 
against disk area showing that large disks tend to 
have greater rim area. 


and 23 (64%) saw 20/20 or better. Of the five 
patients with visual acuities less than 20/30, 
three had reduced vision attributed to cataract. 
As a result of congenital nystagmus plus bilat- 
eral pigment mottling in the macula from previ- 
ous toxoplasmosis, the fourth patient had a 
visual acuity of 20/50. The fifth patient had an 
uncorrected visual acuity of 20/200, which im- 
proved with pinhole to 20/40, in both eyes. 
However, no visual acuity was recorded on the 
chart following refraction with a —2.50 sphere. 

Long-term follow-up—Optic disk photographs 
taken in 1967, 18 years before this study, were 
available for three patients (Table 2). There was 
essentially no change in either disk or cup 
diameters over the 18-year period. 


Discussion 


In this genetically isolated population in the 
Marshall Islands, 15 patients were found to 





TABLE 2 
COMPARISON OF OPTIC DISKS AFTER 18 YEARS OF 
FOLLOW-UP 
1967 1985 
DISK DISK 
DIAMETER  CUP/DISK DIAMETER  CUP/DISK 

PATIENT NO. (MM) RATIO (MM) RATIO 
1 2.2 0.90 2.1 0.75 
2 2.2 0.70 2.2 0.70 
3 1.7 0.70 1.8 0.70 
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have optic disk diameters that fell beyond two 
standard deviations above the mean of a nor- 
mal white population. In most cases, physio- 
logic cups were also large, resulting in pale 
disks because of the increased visibility of the 
lamina cribrosa. Each case was associated with 
a full, sharp rim of healthy pink neural tissue 
without evidence of glaucomatous damage and 
with good visual acuity. The 18-year follow-up 
in three patients showed no change suggestive 
of an acquired, progressive process. 

The definition of megalopapilla is based on 
the distribution of optic disk sizes in a normal 
white population, but may not be applicable to 
all racial groups. Neither the exact prevalence 
of megalopapilla nor the mean optic disk or cup 
diameters in the Marshall Island population 
could be calculated because fundus photo- 
graphs were taken mainly of patients with large 
disks and high cup/disk ratios with several 
normal disks for comparison. The nonrandom 
nature of this study would skew the distribu- 
tion of disk and cup sizes toward the larger end 
of the spectrum. However, the finding of 15 
cases of megalopapilla, which is equal to the 
number previously reported, is certainly signif- 
icant.” This is not without precedent. In a study 
of uric acid levels in the Marshallese, it was 
concluded that the observed increases in serum 
uric acid levels were not restricted to a subset of 
persons with hyperuricemia. Instead, the dis- 
tribution of uric acid levels throughout the 
entire population tested was gaussian, sug- 
gesting a mean value and normal range of uric 
acid that is approximately 1.0 mg/dl higher 
than that found in the United States. Since 
“hyperuricemia” is common throughout the 
Pacific, it is possible that megalopapilla also 
occurs with increased prevalence in the Mar- 
shall Islands.” 

Another question is whether radiation expo- 
sure plays a role in these differences. In our 
study of megalopapilla, the small sample size 
precludes drawing conclusions based on statis- 
tical significance; however, since both exposed 
and nonexposed groups have relatively the 
same proportion of patients with large disks, it 
is unlikely that radiation exposure was a factor 
contributing to the formation of such. Addi- 
tionally, the presence of a unilaterally large 
disk cannot easily be explained by whole-body 
radiation exposure. 

The effect of age and sex on disk and cup size 
must also be addressed. Although most au- 
thors agree that the cup size probably does not 
vary appreciably with sex, there is some con- 


troversy as to whether it increases with age."* 
Two studies have found no change in cup size 
with increasing age,™? whereas the Framing- 
ham Eye Study,® Pickard,“ and Carpel and 
Engstrom” all found a slight increase in cup 
size with age. However, because age did not 
cause the cup/disk ratios to exceed 0.6 in these 


last three studies, we could not attribute our 20- a 










cases (out of 54) of cup/disk ratios greater than 
0.6 to age alone, if at all. For these reasons, the 
effect of age and sex on cup and disk sizes w 
not considered to be significant for this stud 

Another interesting finding concerned: t 
rim area. A study by Teal, Marin, ane 
McCulloch” showed that although cup area _ 


increased with disk area, rim area remained _ 
constant, suggesting that in large disks, cups. 


enlarged so as to keep the rim area and hence 
the amount of neural tissue the same from 
person to person. In contrast, our study 
showed that as disk and cup area increased, rim 
area increased as well. Although cup area in- 
creased with disk area enough to raise the 
cup/disk ratio, disk size seemed to be increased 
out of proportion to the physiologic cup, yield- 
ing a larger rim area than expected. Recent 
work’ confirms our findings that disk and rim 
areas vary directly. Whether this larger rim 
area results from an increase in neural tissue or 
an increase in extraneuronal supporting tissue 
is uncertain. 

In 1985 a study showed that blacks tend to 
have significantly larger cup/disk ratios than 
whites (0.35 mm for blacks and 0.24 mm for 
whites).'’ However, the investigators did not 
evaluate the disk size or rim area. It would be of 
interest to know whether physiologic cupping 
in blacks is associated with larger disks and if 
these disks contain a greater amount of neural 
or extraneuronal tissue. Conversely, disk size 
may not vary at all from that of the white 
population, thus leading to a situation where 
there is a smaller but adequate amount of neur- 
al or extraneuronal tissue. In either case, the 
amount of neural tissue becomes important 
when considering neuronal reserve under 
pathologic conditions such as glaucoma or 
compressive mass lesions that lead to optic 
atrophy. 

Racial differences in disk and cup sizes are 
consistent with both Armaly’s’ and 
Bengtsson’s® studies, which showed that cup 
and disk sizes are genetically determined. Al- 
though there were similarities in disk size and 
cup/disk ratios between two pairs of related 
individuals in this study, no firm conclusions 





150 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1989 


masseer AAAA AAAA aaae 


concerning heredity could be drawn. However, 
taken as a whole, within this genetically isolat- 
ed population, it is not surprising to have 
found optic disk sizes and cup/disk ratios that 
are different from our usual white reference 
population. 

Faced with a pale disk accompanied by a 
large cup/disk ratio, other signs and symptoms 
indicative of an optic disk abnormality are usu- 
ally searched for. It is reasonable from this 
study to conclude that in addition to signs and 
symptoms such as decreasing visual acuity, 
visual field defects, pupil abnormalities, in- 
creased intraocular pressure, poor color vision, 
and defects in the peripapillary nerve fiber 
layer and the neural rim, one should also take 
into account the racial or ethnic background of 
the patient before determining that the disk is 
abnormal. Furthermore, given the variability in 
optic disk size, measurements of rim area may 
prove more useful when assessing neuronal 
loss than measurements of the cup/disk ratio. 
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OPHTHALMIC MINIATURE 
He stood, slightly stooped, his head inclined to catch whatever Mrs. 
Hobhouse next said to him, but looking away half right, so that Sarah saw 
only his eye-patch profile. Was a black patch, on its own, expressive? Sarah 
thought that it was. Seen by itself, thus, it looked like the round bulging 
eye of a nocturnal creature abroad in sunlight, staring myopically, alerted 
by some unexpected but familiar sound of which it awaited judgement of 


the source . 


Paul Scott, The Day of the Scorpion. Book I The Raj Quartet 


New York, Avon Books 








Punctal Occlusion and Topical Medications for Glaucoma 


Timothy C. Huang, M.D., and David A. Lee, M.D. 


We studied the effects of punctal occlusion 
on the intraocular pressures of patients treated 
with topical medications for glaucoma. Sili- 
cone punctal plugs were used to occlude the 
inferior punctum of one eye in each of 19 
patients treated with identical antiglaucoma 
eyedrops in both eyes. The intraocular pres- 
sures before and after punctal occlusion were 
compared. The eyes with the punctal plugs 
showed a statistically significant (P < .0001) 
decrease in pressure of 1.32 mm Hg after punc- 
tal occlusion when compared to that of the 
fellow control unplugged eyes. The intraocu- 
lar pressures in the plugged eyes decreased an 
average of 1.82 mm Hg after punctal occlusion 
when compared to before punctal occlusion 
(P = .001). The intraocular pressure in the 
unplugged control eyes did not change signifi- 
cantly after punctal occlusion of the fellow 
treated eye. 


Most TOPICAL ophthalmic medications with 
intraocular sites of action penetrate the eye 
through the cornea, conjunctiva, or sclera. The 
amount of medication absorbed is influenced 
by the amount of contact time between the 
medication and the ocular surfaces. Most of an 
eyedrop is lost to drainage within 15 to 30 
seconds after instillation, which includes rapid 
drainage of 80% or more of the volume through 
the nasolacrimal system.’ Inhibition of this 
rapid drainage may lengthen the contact time 
of the medication with the eye and increase its 
absorption and efficacy. 

Inhibition of drainage through the nasolacri- 
mal system may be achieved by manual occlu- 
sion with a fingertip, by placing plastic or 
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collagen plugs into the puncta, or by perma- 
nently closing the puncta with cautery or laser. 
Zimmerman and Ziegler’ have advocated naso- 
lacrimal occlusion with fingertip pressure as a 
means of increasing ocular absorption of topi- 
cal ocular medications. Many patients, how- 
ever, are unable to practice proper manual 
nasolacrimal occlusion. We studied the effects 
of occlusion of the nasolacrimal system by 
using removable silicone punctal plugs on the 
ocular hypotensive action of topical antiglauco- 
ma medications. 


Material and Methods 


Patients from the Glaucoma Service were 
selected for this study. Selection criteria in- 
cluded bilateral glaucoma or ocular hyperten- 
sion with intraocular pressures controlled on 
glaucoma medication regimens that included 
one or more topical eyedrops. Both eyes of each 
patient were treated with identical types and 
dosages of medications. Exclusion criteria in- 
cluded past or current obstruction of the naso- 
lacrimal system, and unwillingness or inability 
of the patient to give informed consent for the 
study. 

After the nature of the study was fully ex- 
plained and informed consent was obtained, a 
primary dye test (Jones I test) for nasolacrimal 
patency was performed. If no dye was recov- 
ered by this method from either side, it was 
assumed that the patient had a defect in the 
nasolacrimal system and was excluded from the 
study. If dye was recovered from both sides, a 
punctum plug was inserted into the inferior 
punctum of one eye. The eye in which the plug 
was inserted alternated between the two eyes 
of each subject entering the study. The fellow 
eye, which was not occluded, served as a con- 
trol. The patients were instructed to continue 
their current regimen of glaucoma medications 
as usual. After placement of the plugs and 
waiting at least two days to allow equilibration 
to the plugs, each patient returned for three 
follow-up examinations on three different 
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days. The times of day of the follow-up exami- 
nations were chosen to approximate those of 
pressure measurements that had been taken 
before plug placement. During these follow-up 
visits the intraocular pressure of both eyes 
were measured in a masked fashion using a 
Goldmann applanation tonometer and record- 
ed along with the time of day. These measure- 
ments were performed before further examina- 
tion of the eye to prevent awareness of which 
eye had been plugged and thus minimize bias 
in the pressure measurements. A slit-lamp ex- 
amination was then performed to look for 
changes on the external ocular surfaces and in 
the anterior segment. The patients were moni- 
tored for side effects and complications related 
to the punctum plugs or to the eyedrops. 

The one-sample t-test was used to compare 
the three intraocular pressure readings taken 
after plug placement, with the most recent 
three or more measurements taken during clin- 
ic visits before plug placement without inter- 
vening changes in the medical regimen. Re- 
gression analysis was used to evaluate diurnal 
trends in the intraocular pressure of the 
plugged eyes, the intraocular pressure of con- 
trol eyes, and the difference in intraocular pres- 
sures between the paired eyes. Regression 
analysis was also used to study the differences 
in intraocular pressure before and after punctal 
occlusion among patients using one, two, or 
three different classes of topical antiglaucoma 
medications (beta-blockers, miotics, and epi- 
nephrine compounds). P = .01 was considered 
significant. 


Results 


Nineteen patients completed the study (Table 
1). There were 13 women and six men. The 
average age was 67 years (range, 49 to 85 
years). Fifteen of the patients had chronic 
open-angle glaucoma, two had combined 
mechanism glaucoma and patent peripheral 
iridotomies in both eyes, one had low-tension 
glaucoma, and one had ocular hypertension. 
Four patients were using only one glaucoma 
eyedrop; three were using two different types 
of eyedrops; and 12 were using three types of 
eyedrops, six of whom also took an oral carbon- 
ic anhydrase inhibitor. Seven patients had un- 
dergone laser treatments or surgery for glauco- 
ma. These procedures were all performed more 
than six months before the study; all patients 
had stable glaucoma controlled with eyedrops. 


Ten patients had the right lower punctum 
occluded and nine had the left lower punctum 
occluded. 

Mean + S.E. intraocular pressure readings of 
all eyes were 16.96 + 0.72 mm Hg before and 
15.14 + 0.70 mm Hg after punctal plug place- 
ment (Table 2). Intraocular pressure readings of 
all fellow eves were 16.57 + 0.78 mm Hg before 
and 16.07 + 0.84 mm Hg after plug placement. 
Analysis of only the eyes with occluded puncta 
showed an average decrease in intraocular 
pressure of 1.82 mm Hg after punctal occlu- 
sion, which was Statistically significant (P = 
.001) (Table 3). Comparison of the unplugged 
eyes alone showed no statistical change in the 
intraocular pressures before and after occlusion 
of the fellow eye (P = .25). Comparison of the 
mean differences in intraocular pressure be- 
tween the plugged eye and the control fellow 
eye of each patient before occlusion with those 
differences after occlusion showed that there 
was an average decrease of 1.32 mm Hg after 
punctal occlusion. This was statistically highly 
significant (P < .0001). 

Of the 57 pressure readings taken after punc- 
tal occlusion, 49 were taken at a time of day that 
was matched to within two hours of a corre- 
sponding measurement before occlusion. Two 
of the readings were between two and four 
hours from the before-occlusion readings. In 
six of the readings after occlusion, the exact 
time of day of the corresponding measure- 
ments before occlusion had not been recorded; 
however, it could be ascertained whether the 
patient had been seen in the morning or after- 
noon, and thus the timing of the measurement 
after occlusion was matched to either the morn- 
ing or afternoon, accordingly. 

Comparison of the mean differences in intra- 
ocular pressure before and after punctal occlu- 
sion among the patients using one, two, or 
three classes of topical antiglaucoma medica- 
tions showed no statistically significant differ- 
ences between the three groups. There was no 
significant correlation between the decrease in 
intraocular pressure and the number of differ- 
ent glaucoma medications the patient used. 

Each patient was followed up for three exam- 
inations on three different days after plug 
placement. The length of follow-up averaged 
13.8 days (range, seven to 34 days). During the 
follow-up period, seven patients experienced 
adverse reactions to the plugs, none of which 
were serious. Four patients complained of irri- 
tation of the eye for two days after placement, 
after which the discomfort abated. Two patients 
complained of persistent, mild, occasional itch- 















TABLE1 





PATIENT CHARACTERISTICS 
PATIENT NO., 
AGE (yrs), PREVIOUS LASER OR 
SEX DIAGNOSIS MEDICATIONS* SURGICAL TREATMENT 
1, 80, F Chronic open-angie glaucoma 3A None 
2, 60,M Low-tension glaucoma 1A None 
3, 65, F Chronic open-angle glaucoma 2B None 
4, 54, M Chronic open-angłe glaucoma 1C None 
5, 65, F Chronic open-angle glaucoma 3B Argon laser trabeculoplasty 
in both eyes 
6,49, M Chronic open-angie glaucoma 3B None 
7, 79, F Chronic open-angle glaucoma 3A Argon laser trabeculoplasty 
in both eyes 
8, 65, M Chronic open-angle glaucoma 3C None 
9, 61, F Combined mechanism glaucoma 2A Argon laser peripheral iridotomy 
oe 4 in both eyes 
E 10, 57, M Chronic open-angie glaucoma 3B None 
41, 68, F Chronic open-angle glaucoma 3B Argon laser trabeculoplasty 
in both eyes 
12, 58, M Chronic open-angie glaucoma 3A Argon laser trabeculoplasty in 
right eye, filtering surgery 
in right eye 
13, 82, F Chronic open-angle glaucoma 2A None 
14, 85, F Chronic open-angle glaucoma 1B None 
15, 71, F Chronic open-angle glaucoma 3B None 
16, 72, F Chronic open-angle glaucoma 3A None 
17, 60, F Chronic open-angle glaucoma 3A Filtering surgery in the right eye 
18, 69, F Combined mechanism glaucoma 3B Argon laser peripheral iridotomy in 
both eyes, argon laser trabeculo- 
plasty in right eye 


19, 75, F Ocular hypertension 1A None 





“Medication regimen for glaucoma: 1A = beta-blocker only; 1B = miotic only; 1C = epinephrine compound only; 2A = beta-blocker and _ 
miotic; 2B = beta-blocker and epinephrine compound; 3A = beta-blocker, miotics, and epinephrine compound; 3B = beta-blocker, miotics, 
epinephrine compounds, and oral carbonic anhydrase inhibitor; 3C = beta-blocker, pilocarpine, and echothiophate. 


TABLE 2 
MEAN INTRAOCULAR PRESSURES (mm He)* 





EYE WITH BEFORE PLACEMENT OF PLUG AFTER PLACEMENT OF PLUG 

PATIENT PUNCTUM Scan REE EEeeREEEEEEE EE —— 

NO. PLUGGED PLUGGED EYE FELLOW EYE PLUGGED EYE FELLOW EYE 
1 R.E, 18.5 20.5 13.7 18.7 
2 L.E. 11.2 10.5 9.0 8.7 
3 R.E. 25.0 25.3 22.3 25.7 
4 L.E. 14.8 13.0 15.7 44.7 
5 R.E. 16.8 15.2 14.7 14.0 
6 L.E. 14.8 14.2 10.3 11.0 
7 R.E. 21.2 18.0 19.0 17.7 
8 L.E. 17.7 17.7 16.0 17.3 
9 R.E. 17.8 17.2 13.3 13.0 
10 L.E. 19.0 21.0 17.7 19.0 
11 R.E. 13.5 14.2 15.0 17.0 
12 L.E. 15.2 13.5 15.0 13.7 
13 RE. 14.6 15.2 14.7 16.0 
44 L.E. 20.2 19.8 17.0 15.0 
15 R.E. 17.0 16.3 11.3 13.3 
16 L E. 17.2 16.4 16.3 15.7 
17 R.E. 17.4 16.8 15.7 17.7 
LE. 13.5 14.0 14.0 14.7 
R.E. 16.8 16.5 17.3 18.7 





\ll measurements made by applanation tonometry. 
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TABLE 3 
MEAN + S.E. INTRAOCULAR PRESSURE (mm He) 


BEFORE 
PLACEMENT 
EYES OF PLUG 
Plugged eyes 16.96 + 0.72 
Unplugged eyes 16.57 + 0.78 
Difference in pressure 0.39 + 0.29 


(plugged eye~unplugged eye) 


ing, but one of the two had preexisting chronic 
blepharitis. One patient complained of bother- 
some persistent epiphora of the occluded eye 
which necessitated wiping her eye several 
times a day. In one patient the plug extruded 
just hours before she came in for her final 
follow-up visit when she rubbed her eyes. No 
evidence of infection, persistent conjunctivitis, 
or corneal epitheliopathy was noted in any of 
the patients. 


Discussion 


This study suggests that occlusion of the 
lacrimal puncta may result in an increased 
efficacy of antiglaucoma eyedrops, as shown by 
a decrease in intraocular pressure. The mecha- 
nism responsible for this increased efficacy is 
probably that the punctal plugs inhibit drain- 
age of the eyedrops through the nasolacrimal 
system, thus keeping the medication in contact 
with the ocular surfaces for a longer time. 
Because of this increased contact time, more of 
the medication is absorbed into the eye, result- 
ing in increased efficacy. Our results are consis- 
tent with those of Zimmerman and associates’ 
who showed that nasolacrimal occlusion in- 
creases intraocular absorption of topically ap- 
plied fluorescein. 

The decrease in intraocular pressure, al- 
though highly statistically significant, was less 
than 2 mm Hg. Therefore, we cannot determine 
from this study whether the decrease in intra- 
ocular pressure was clinically significant. We 
chose to occlude only the lower punctum, leav- 
ing the upper punctum patent, to avoid induc- 
ing excessive epiphora in our patients. Perhaps 
if both puncta had been occluded, the decrease 
in intraocular pressure would have been even 
greater. However, the incidence of epiphora 
also might have increased. 

The punctal plugs were generally well tole- 
rated by most patients. The two patients who 


AFTER CHANGE IN PRESSURE 
PLACEMENT FROM BEFORE TO AFTER 
OF PLUG PLACEMENT OF PLUG P VALUE 
15.14 + 0.70 decrease 1.82 + 0.46 001 
16.07 + 0.84 decrease 0.50 + 0.42 25 
-0.93 + 0.36 decrease 1.32 + 0.25 <.0001 


reported mild, occasional itching showed no 
objective signs of changes on their external 
ocular surfaces. These two patients tolerated 
the mild ocular irritation without difficulty. 
The plug extruded in only one of the 19 pa- 
tients (5.3%). In this patient, the plug could be 
placed only half-way into the punctum, and it 
extruded nine days after placement. This inci- 
dence of extrusion is lower than the 28% (nine 
of 32 eyes)’ and 22% (three of 14 eyes)’ reported 
previously in studies using similar plugs. Sub- 
sequent to our study, the manufacturer of the 
silicone plugs used in this study (Eagle Vision, 
Inc.) developed plugs shorter in overall length 
and shorter in the height of the dome that 
remains exposed after plug placement. The use 
of these newer plugs may decrease ocular irrita- 
tion and extrusion. Only one of our 19 patients 
(5.3%) reported epiphora with just the lower 
punctum occluded. Willis and associates’ re- 
ported a series of 18 patients with dry eyes who 
underwent occlusion of all four puncta with 
removable punctal plugs. Three of their pa- 
tients (17%) complained of epiphora. Only one 
of our patients (5.3%), the one who experi- 
enced epiphora, had an adverse effect that was 
significant enough to contraindicate plug 
placement. 

Noncompliance in the treatment of glaucoma 
has been called a “leading cause of glaucoma 
blindness.” Kass and associates showed that 
patients actually administered only 76% of 
their prescribed doses of pilocarpine’ and only 
83% of their prescribed doses of a beta- 
blocker.’ It is likely that some patients would 
be even more noncompliant in practicing prop- 
er manual punctal occlusion for five minutes 
after instilling each eyedrop since it requires 
even more effort than instilling eyedrops. 
Occlusion of the puncta with punctal plugs 
may be a simple method of maximizing the 
effects of topical medications in these patients. 

Another potential benefit of punctal occlu- 
sion is the reduction of systemic absorption of 
topical medications, which may result in fewer 
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systemic side effects. Zimmerman and associ- 
ates’ showed that nasolacrimal occlusion re- 
duced the amount of systemic absorption of 
topical timolol maleate by more than 60%. In 
our series no patient reported any systemic 
side effects attributable to their eyedrops be- 
fore or after plug placement. This may be be- 
cause we selected patients who had been con- 
trolled with the same medications for an 
extended period of time. Patients who experi- 
enced significant side effects would have re- 
quired modifications of their medication regi- 
men and thus would not have been included in 
our study. 
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OPHTHALMIC MINIATURE 

No one knew exactly when she had begun to lose her sight. Even in her 
later years, when she could no longer get out of bed, it seemed that she was 
simply defeated by decrepitude, but no one discovered that she was blind. 
She had noticed it before the birth of José Arcadio. At first she thought it 
was a matter of passing debility and she secretly took marrow syrup and 
put honey on her eyes, but quite soon she began to realize that she was 
irrevocably sinking into the darkness, to a point where she never had a 
clear notion of the invention of the electric light, for when they put in the 
first bulbs she was only able to perceive the glow. 

Gabriel Garcia Marquez, 100 Years of Solitude 





New York, Avon Books, 1971, p. 231 











Acute Closed-Angle Glaucoma After Arteriovenous 


Fistulas 


Stuart Fourman, M.D. 


Unilateral secondary acute closed-angle 
glaucoma was associated with a ciliochoroidal 
detachment in two patients. One patient, aged 
17 years, had an orbital arteriovenous fistula. 
The other patient, aged 73 years, had a dural 
arteriovenous fistula that originated from 
branches of the right internal maxillary artery. 
In each patient there was increased intraocular 
pressure, a moderately shallow central ante- 
rior chamber, and a flat peripheral anterior 
chamber. The ciliochoroidal detachment was 
postulated to displace the iris-lens diaphragm, 
resulting in the closed angle. Closure of the 
orbital fistula in the 17-year-old patient re- 
duced the ciliochoroidal detachment and re- 
lieved the glaucoma, but visual acuity was 
reduced to 20/200. The glaucoma in the 73- 
year-old patient was relieved with topical in- 
stillation of timolol 0.5%, homatropine 5%, 
and systemic administration of acetazolamide. 
The fistula closed spontaneously, with relief 
of other ocular signs of the arteriovenous 
fistula. 


SEVERAL FORMS of glaucoma may be found in 
eyes with an arteriovenous fistula. An open 
angle with increased episcleral pressure is the 
most common form.’ In eyes with marked 
ischemia, rubeosis of the angle has led to neo- 
vascular glaucoma." One case of acute closed- 
angle glaucoma caused by pupillary block after 
a carotid-cavernous fistula has also been re- 
ported." I studied two distinctive cases of acute 
closed-angle glaucoma complicating arteriove- 
nous fistulas in which the mechanism of the 
glaucoma appeared to be anterior displacement 
of the lens-iris diaphragm caused by an annular 
ciliochoroidal detachment. 
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Case Reports 


Case 1 

A 17-year-old girl had right-sided proptosis 
and increased intraocular pressure. She had a 
history of chronic glomerulonephritis, which 
required dialysis. Seven months before exami- 
nation, she developed mild proptosis of the 
right eye. This was diagnosed as a retrobulbar 
arteriovenous fistula and was successfully 
closed by embolization. All signs and symp- 
toms resolved. One day after streptokinase 
treatment for a clotted forearm graft used for 
dialysis, she developed marked proptosis and 
decreased vision in her right eye, prompting 
her referral. 

On examination, visual acuity was R.E.: 
20/80 and L.E.: 20/20. In the right eye (Figure), 
there was chemosis, a moderately shallow cen- 
tral anterior chamber with a flat peripheral 
chamber, and a clear lens. The left eye had a 
deep central anterior chamber. Intraocular 
pressure was R.E.: 40 mm Hg and L.E.: 11 mm 
Hg. In the right eye, gonioscopy showed com- 
plete angle closure and ophthalmoscopy, limit- 
ed to the posterior pole, demonstrated dilated 
tortuous veins. The left eye was normal. 

The patient was treated with timolol maleate 
0.5%, one drop two times a day, and 250 mg of 
acetazolamide orally two times a day. Three 
days later, visual acuity had decreased to hand 
motions in the right eye. Ophthalmoscopy and 
ultrasonography showed a prominent serous 
retinal detachment and a large, annular cilio- 
choroidal detachment. Repeat radiologic embo- 
lization was not possible, and so she under- 
went neurosurgical closure of the arterio- 
venous fistula. One week after surgery, off all 
ocular therapy, visual acuity had improved to 
20/200, the anterior chamber was of normal 
depth (equal to the fellow eye), intraocular 
pressure was 8 mm Hg, and the ciliochoroidal 
effusion had resolved. Gonioscopy demon- 
strated an open angle to the ciliary body in both 
eyes. Six months later, results of examination 
were unchanged. 
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Figure (Fourman). Case 1, right eye. Left, Central anterior chamber depth appears moderately shallow. Right, 
Note flat peripheral anterior chamber. 


Case 2 

A 73-year-old woman was referred because of 
unilateral conjunctival engorgement, diplopia, 
a shallow anterior chamber, and increased in- 
traocular pressure. Three weeks before refer- 
ral, she developed bilateral sixth nerve palsy 
and right-sided third nerve palsy accompanied 
by bilateral conjunctival congestion and in- 
creased intraocular pressure. An arteriogram 
demonstrated a dural arteriovenous fistula 
originating from branches of the right internal 
maxillary artery. Her neurologic deficits and 
visual loss progressed, and she underwent em- 
bolization of the fistula. After surgery, intraoc- 
ular pressure and visual acuity appeared to 
improve in the left eye but worsened in the 
right. A diagnosis of closed-angle glaucoma 
was made, and each eye was treated with 
pilocarpine 2% and argon laser peripheral 
iridotomy. The chamber angle of each eye 
opened to the ciliary body and the intraocular 
pressure decreased to R.E.: 14 mm Hg and L.E.: 
17 mm Hg. 

The patient was stable until one week later 
when she developed severe pain in the right 
eye, prompting her referral. On examination, 
visual acuity was R.E.: counting fingers and 
L.E.: 20/25. There was marked conjunctival 
congestion with tortuous vessels, eyelid 
edema, a shallow central anterior chamber, a 
flat peripheral chamber, and a clear lens in the 
right eye. The left eye was normal. A patent 
iridotomy, as determined by direct visualiza- 
tion and retroillumination, was present in both 
eyes. Intraocular pressure was R.E.: 32 mm Hg 
and L.E.: 17 mm Hg. B-scan ultrasonography 
showed an annular ciliochoroidal detachment 
in the right eye. 


A diagnosis of choroidal effusion complicat- 
ing an intracranial arteriovenous fistula was 
made. Treatment with homatropine 5%, one 
drop three times a day, timolol maleate 0.5%, 
one drop two times a day, and 250 mg of 
acetazolamide orally four times a day partially 
deepened the central anterior chamber, opened 
the angle, and lowered the intraocular pressure 
to 14 mm Hg. Three weeks later, the arteriove- 
nous fistula spontaneously resolved with rapid 
resolution of all signs of orbital congestion 
involving the right eye. The ciliochoroidal de- 
tachment resolved, the chamber deepened to 
normal, and the intraocular pressure was 10 
mm Hg. All therapy was stopped without re- 
lapse. One year later, her ocular status re- 
mained unchanged. 


Discussion 


Secondary glaucoma may occur in 6% to 
100% of eyes with an arteriovenous fistula.*” 
Previously described mechanisms for the in- 
creased intraocular pressure have included in- 
creased episcleral pressure,*’ angle closure 
caused by anterior segment neovasculariza- 
tion,®’ and angle-closure glaucoma caused by 
pupillary block.’ 

Increased episcleral pressure, resulting from 
a generalized increase in orbital venous pres- 
sure, is the most common cause of increased 
intraocular pressure in this disorder.’ The in- 
crease in intraocular pressure may be equal to 
or greater than the increase in episcleral pres- 
sure. Examination of these eyes shows a nor- 
mal anterior chamber, an open chamber angle, 
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and intraocular pressure ranging from 20 mm 
Hg to 57 mm Hg. Blood may be seen in 
Schlemm’s canal. 

In patients with large fistulas or after surgical 
correction, chronic angle closure caused by 
neovascularization of the anterior chamber has 
been described.*’ In these eyes, ocular perfu- 
sion is believed to be significantly reduced as 
compared to normal, resulting in ischemia and 
rubeosis. Cataract may develop. Visual prog- 
nosis is usually poor. 

Harris and Rice® reported one case of acute 
closed-angle glaucoma with pupillary block 
after a carotid-cavernous fistula. The eye had a 
mid-dilated and fixed pupil. Results of B-scan 
ultrasonography were normal. Pilocarpine low- 
ered the intraocular pressure and opened the 
angle to the scleral spur. After spontaneous 
closure of the fistula, the angle remained open 
and could not be occluded by pupillary dila- 
tion. The authors postulated that the increased 
venous episcleral pressure caused  uveal 
edema, which allowed the eyes to be more 
susceptible to pupillary block and angle clo- 
sure. 

The patients described here had increased 
intraocular pressure, angle closure, a shallow 
central anterior chamber, a flat peripheral ante- 
rior chamber, and a ciliochoroidal detachment 
ipsilateral to a radiologically documented arte- 
riovenous malformation. There were no signs 
of iris bombé or pupillary block in either eye, 
and a patent iridotomy was present in Case 2. 
Cycloplegia and aqueous humor suppressants 
successfully opened the angle in Case 2. After 
spontaneous or surgical closure of the fistula, 
there was prompt resolution of all abnormal 
findings in each patient. 

This rare mechanism of angle closure without 
pupillary block caused by anterior displace- 
ment of the lens-iris diaphragm by a cilio- 
choroidal detachment, has been reported in 
association with scleritis,? pars planitis,”” 
Harada’s disease,” acquired immunodeficiency 
syndrome," uveal effusion syndrome," 
nanophthalmos,** panretinal photocoagula- 
tion, and scleral buckling operations.” 
However, it has not been previously reported 
after arteriovenous fistula. Cogan” had noted 
bilateral serous retinal detachments occurring 
in a patient with an assumed but not proved 
carotid-cavernous fistula, but no mention of 
intraocular pressure, anterior chamber appear- 
ance, or gonioscopy was made. Woillez, Bler- 
vaque, and Dufour” reported decreased intra- 
ocular pressure in an eye with a carotid- 


cavernous fistula and choroidal detachment. 
Harbison, Guerry, and Wiesinger” noted in- 
creased intraocular pressure and a shallow 
anterior chamber in one patient with bilateral 
arteriovenous fistula and choroidal detach- 
ment, but the status of the chamber angle was 
not noted. 

Differentiation between the possible mecha- 
nisms of glaucoma associated with an arterio- 
venous malformation is important to determine 
the therapeutic approach. In eyes with an open 
angle and increased episcleral pressure, aque- 
ous suppressants are more effective than miotic 
agents.” Panretinal photocoagulation along 
with atropine, topical corticosteroids, and aque- 
ous suppressants should be used in cases of 
anterior chamber neovascularization.®’ Pilocar- 
pine or peripheral iridotomy would be expected 
to relieve angle closure caused by pupillary 
block.* In eyes with angle closure caused by a 
ciliochoroidal detachment, cycloplegia and 
aqueous suppressants are effective and pilocar- 
pine is contraindicated. In all cases, closure of 
the fistula, either surgically or spontaneously, 
is associated with complete resolution of the 
glaucoma except in eyes with neovasculariza- 
tion. 


References 


1. Henderson, J. W., and Schneider, R. C.: The 
ocular findings in carotid-cavernous fistula in a se- 
ries of 17 cases. Am. J. Ophthalmol. 48:585, 1959. 

2. Phelps, C. D., Thompson, H. S., and Ossoinig, 
K. C.: The diagnosis and prognosis of atypical 
carotid-cavernous fistula (red-eyed shunt syn- 
drome). Am. J. Ophthalmol. 93:423, 1982. 

3. Palestine, A. G., Younge, B. R., and Piepgras, 
D. G.: Visual prognosis in carotid-cavernous fistula. 
Arch. Ophthalmol. 99:1600, 1981. 

4. Shields, M. B.: A Textbook of Glaucoma. Balti- 
more, Williams and Wilkins, 1987, pp. 278-282. 

5. Yablonski, M. E., and Podos, S. M.: Glaucoma 
secondary to elevated episcleral venous pressure. In 
Ritch, R., and Shields, M. B. (eds.): The Secondary 
Glaucomas. St. Louis, C. V. Mosby, 1982, pp. 207- 
221. | 

6. Sugar, H. S.: Neovascular glaucoma after 
carotid-cavernous fistula formation. Ann. Ophthal- 
mol. 11:1667, 1979. 

7. Weiss, D. L, Shaffer, R. N., and Nehrenberg, 
T. R.: Neovascular glaucoma complicating carotid- 
cavernous fistula. Arch. Ophthalmol. 69:304, 1963. 

8. Harris, G. J., and Rice, P. R.: Angle closure in 
carotid-cavernous fistula. Ophthalmology 86:1521, 
1979. 











Vol. 107, No. 2 


Closed-Angle Glaucoma and Arteriovenous Fistulas 159 





9. Quinlan, M. P., and Hitchings, R. A.: Angle 
closure glaucoma secondary to posterior scleritis. Br. 
J. Ophthalmol. 62:330, 1978. 

10. Brockhurst, R. J., Schepens, C. L., and Oka- 
mura, I. D.: Uveitis. II. Peripheral uveitis. Clinical 
description, complications, and differential diagno- 
sis. Am. J. Ophthalmol. 49:1257, 1960. 

11. Kimura, R., Suzuki, A., and Maekawa, N.: 
Four cases of secondary angle closure glaucoma 
caused by Harada’s disease. Jpn. J. Clin. Ophthal- 
mol. 26:827, 1973. 

12. Ullman, S., Wilson, R. P., and Schwartz, L.: 
Bilateral angle- -closure glaucoma in association with 
the acquired immune deficiency syndrome. Am. J. 
Ophthalmol. 101:419, 1986. 

13. Williams, A. S., Williams, F. C., and 
O’Donnell, J. J.: AIDS presenting as acute glaucoma. 
Arch. Ophthalmol. 106:311, 1988. 

14. Schepens, C. L., and Brockhurst, R. J.: Uveal 
effusion. I. Clinical picture. Arch. Ophthalmol. 
70:189, 1963. 

15. McDonald, P. R., de la Paz, V., and Sarin, 
L. K.: Nonrhegmatogenous retinal separations with 
choroidal detachment (uveal effusion). Am. J. Oph- 
thalmol. 59:820, 1965. 

16. Gass, J. D. M.: Uveal effusion syndrome. A 
new hypothesis concerning the pathogenesis and 
technique of surgical treatment. Trans. Am. Oph- 
thalmol. Soc. 18:246, 1983. 

17. Gass, J. D. M., and Jallow, S.: Idiopathic serous 
detachment of the choroid, ciliary body and retina 
({uveal effusion syndrome). Ophthalmology 89:1018, 
1982. 

18. Kimbrough, R. L., Trempe, C. S., Brockhurst, 


R. J., and Simmons, R. J.: Angle-closure glaucoma in : 


nanophthalmos. Am. J. Ophthalmol. 88:572, 1979. 

19. Brockhurst, R. J.: Nanophthalmos with uveal 
effusion. Arch. Ophthalmol. 93:1289, 1975. 

20. : Nanophthalmos with uveal effusion. A 
new clinical entity. Trans. Am. Ophthalmol. Soc. 
72:371, 1974. 

21. Mensher, J. H.: Anterior chamber depth altera- 
tion after retinal photocoagulation. Arch. Ophthal- 
mol. 95:113, 1977. 

22. Weiter, J. J., Brockhurst, R. J., and Tolentino, 
F, I.: Uveal effusion following panretinal photocoag- 
ulation. Ann. Ophthalmol. 11:1723, 1979. 

23. Blondeau, P., Pavan, P. R., and Phelps, C. D.: 
Acute pressure elevation following panretinal photo- 
coagulation. Arch. Ophthalmol. 99:1239, 1981. 





24. Sebestyen, J. G., Schepens, C. L., and Rosens 
thal, M. L.: Retinal detachment and glaucoma. Arch. rh ee 


Ophthalmol. 67:736, 1962. 
25. Perez, R. N., Phelps, C. D., and Burton, T. Ca 


Angle closure glaucoma following scleral buckling F - 
operations. Trans. Am. Acad. Ophthalmol. Otolar- pa 


yngol. 81:247, 1976. 

26. Cogan, J. F.: Bilateral retinal detachment fol- 
lowing carotid-cavernous fistula. Br. J. Ophthalmol. 
44:185, 1960. 

27. Woillez, M., Blervaque, A., and Dufour, D.: 
Decollement annulaire anterieur de la chorioretine 
apres fistule carotido-caverneuse. Bull. Soc. Ophtal- 
mol. Fr. 67:819, 1967. 

28. Harbison, J. W., Guerry, D., and Wiesinger, 
H.: Dural arteriovenous fistula and spontaneous cho- 
roidal detachment. New cause of an old disease. Br. 
J. Ophthalmol. 62:483, 1978. 


OPHTHALMIC MINIATURE 

“Come, we will see her. She has been waiting.” 

“At this hour of the night?” Taleniekov was surprised. 

“There is no day or night for my grandmother. She said to bring you to 
her as soon as we arrived. We have arrived.” | 

There was no day or night for the old woman sitting in the chair by the 
wood-burning stove, not in the accepted sense of sunlight and darkness. 
She was blind, her eyes two vacant orbs of pastel blue, staring at sounds 
and at the images of remembered memories. 


Robert Ludlum, The Matarese Circle 


New York, Bantam Books, Inc., 1979, p. 201 














Immunohistologic Findings and Results of Treatment With 


Cyclosporine in Ligneous Conjunctivitis 





Edward J. Holland, M.D., Chi-Chao Chan, M.D., Toichiro Kuwabara, M.D., 
Alan G. Palestine, M.D., J. James Rowsey, M.D., and Robert B. Nussenblatt, M.D. 


Using immunohistochemical techniques, we 
studied ligneous conjunctival lesions from 
two patients. A significant immune reaction 
was detected that was characterized by activat- 
ed T lymphocytes and focal accumulation of 
plasma cells and B lymphocytes. Immunofluo- 
rescent studies demonstrated that IgG was a 
prominent component of the amorphous hya- 
line material seen in these lesions. 

After previous treatment methods had 
failed, both patients were treated with ex- 
cisional biopsy and topical cyclosporine. Pa- 
tient 1 had a dramatic response, with complete 
resolution of the lesions. Patient 2 had a sig- 
nificant improvement resulting in small, slow- 
growing recurrences instead of the rapid and 
extensive recurrences that occurred before 
treatment with cyclosporine. 


LIGNEOUS CONJUNCTIVITIS is a rare disorder 
characterized by a chronic course of recurrent 
membranous lesions. The onset is usually in 
childhood, the disease is more often bilateral, 
and it may be associated with lesions of other 
mucous membranes in the mouth, nasophar- 
ynx, trachea, and vagina. The disorder has 
often been described to be more common in 
females, but a recent review of reported cases 
indicates a more equal male to female ratio.! 

Previous histologic studies*® have shown 
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that the three major histologic components of 
these lesions are (1) an acellular, eosinophilic, 
periodic acid-Schiff-positive, hyaline material, 
(2) areas of granulation tissue, and (3) areas of 
cellular infiltration. These inflammatory infil- 
trates have been described in localized areas of 
ligneous lesions, often in association with new 
blood vessels. The components of the infil- 
trates include numerous plasma cells and eo- 
sinophils, with lesser numbers of lymphocytes, 
neutrophils, and mast cells.** Most reports de- 
scribe the presence of neovascularization in 
areas consistent with granulation tissue. It is 
postulated that these new vessels are the origin 
of this hyaline substance.** 

Treatment of this disorder has generally been 
unsuccessful. Topical hyaluronidase in con- 
junction with alpha-chymotripsin has been re- 
ported to be effective’; however, in other stud- 
ies it has been of no benefit.” Other forms of 
topical therapy including antibiotics, cortico- 
steroids, sodium cromoglycate, fibrinolysin, 
and silver nitrate have had limited effect. Cryo- 
surgery, electrocoagulation, and surgical resec- 
tion of the lesions usually result in rapid recur- 
rence of the lesions within days to weeks. 

We treated two patients with ligneous con- 
junctivitis with cyclosporine and studied the 
immunohistologic features of their lesions. 





Case Reports 





Case 1 

A 20-year-old woman had a history of recur- 
rent left dacryocystitis at age 1 year that was 
successfully treated with a probing of the left 
nasal lacrimal duct. The patient was without 
ocular problems until age 11 years when she 
had conjunctivitis of the left eye and an upper 
respiratory tract infection. Gram stain demon- 
strated a few gram-positive cocci. The patient 
was treated with topical sulfacetamide and 
when the conjunctivitis persisted she was 
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given bacitracin. Over the next few weeks a 
membrane formed over the palpebral conjunc- 
tiva of the lower eyelid. This was easily re- 
moved with forceps. However, the membrane 
recurred within a few days. The membrane was 
removed five more times during the next two 
months only to result ina rapid recurrence each 
time. The patient was subsequently treated 
with topical corticosteroids and antibiotics. 

Over the next several years the membrane 
progressed to involve the upper palpebral con- 
junctiva of the left eye. She also developed 
scarring of the corneal stroma and vasculariza- 
tion. Visual acuity decreased to 20/80 in this 
eye. She was next treated with a variety of 
topical medications including corticosteroids, 
cromolyn 4%, hyaluronidase, and _ thiotepa 
without success. Cryosurgery was applied to 
the lower palpebral conjunctiva after resection 
of the membrane. One week after surgery the 
membrane recurred. 

Over the next eight years, the lesions were 
resected several times only to recur within one 
to four weeks. During this time the patient 
used intermittent topical corticosteroids to re- 
lieve discomfort. 

The patient was referred to the National Eye 
Institute at the age of 20 vears. She had com- 
plaints of increased ocular discomfort and con- 
cern over the cosmetic deformity. On examina- 
tion, visual acuity was R.E.: 20/16 and L.E.: 
20/80. There was a membrane on the palpebral 
conjunctiva of the entire left upper eyelid, 
extending to the lateral canthus and over the 
lateral three fourths of the lower eyelid. Ex- 
tending from the membrane were three nodular 
masses, one on the medial upper eyelid and 
two on the lower eyelid. There was also a white 


membranous lesion originating from the bulbar 
conjunctiva near the 3 o’clock meridian of the 
corneoscleral limbus. This lesion had a vascular 
stalk, was 7 mm in vertical length, and covered 
the lateral third of the cornea. This lesion could 
be elevated, disclosing vascularization and 
scarring of the corneal stroma. In the central 
and medial cornea there was subepithelial scar- 
ring (Fig. 1). 

To improve the cosmetic deformity and de- 
crease the ocular discomfort, the three nodular 
extensions of the palpebral conjunctival mem- 
brane and the bulbar conjunctival lesion were 
resected. The specimens were sent for histo- 
pathologic and immunohistochemical study. 
Postoperatively, the patient was treated with 
topical corticosteroids, hyaluronidase, cromo- 
lyn 4%, and gentamicin. White membranous 
lesions appeared over the resected areas within 
two days. These were easily removed with 
forceps, but continued to recur. Acetylcysteine 
10% was added to the regimen. However, the 
lesions continued to enlarge. Based on findings 
of the immunohistochemical studies, topical 
cyclosporine, 20 mg/ml, was started and ap- 
plied every six hours. The rate of enlargement 
was significantly altered, with only a moderate 
progression of the lesions occurring. Because 
of this response, the frequency of application 
was increased to every two hours during wak- 
ing hours. This resulted in gradual resolution 
of the bulbar lesion over the next several 
weeks. The lateral canthal lesion became less 
vascularized and more atrophic. Two areas of 
growth on the palpebral conjunctiva of each 
eyelid progressed slowly. At six months after 
initiation of cyclosporine, each lesion was pro- 
truding a few millimeters beyond the eyelid 





Fig. 1 (Holland and associates). Patient 1 before cyclosporine treatment. Left, Extensive ligneous lesions of the 
superior and inferior palpebral conjunctiva. Right, Ligneous lesion of the bulbar conjunctiva extending over the 


lateral third of the cornea. 
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margin. These two areas were again resected 
and the cyclosporine dose increased to every 
one hour while awake for a few weeks. 

Over the next several months the patient was 
maintained on a regimen of cyclosporine and 
topical corticosteroids every four hours. The 
conjunctival lesions did not recur. Small 
atrophic scars were noted in the areas of the 
previous ligneous lesions. 

The topical cyclosporine and corticosteroids 
were gradually tapered. At last examination, 
two years since the initiation of treatment and 
one year after discontinuation of all medica- 
tions, there had been no recurrence of the 
ligneous lesions (Fig. 2). Serum cyclosporine 
levels obtained at various times during treat- 
ment showed no significant serum level of the 
drug. 


Case 2 

A 2-year-old girl had had bilateral conjuncti- 
vitis at 10 days of age. The patient was treated 
with topical antibiotics. Within a few days 
membranous lesions appeared on the palpebral 
conjunctiva of all four eyelids. Despite the 
topical therapy, the lesions progressed. 

The lesions were resected and the histopath- 
ologic findings were consistent with ligneous 
conjunctivitis. The child required resection of 
the lesions every two months until treatment 
with cyclosporine; at the time of surgery she 
also received cryotreatment to the resected 
areas. CO; laser resection of the left upper 
eyelid lesions was attempted to provide a dis- 
section plane across the tarsus and minimize 
the exudative response. However, the lesions 
continued to recur within several days of sur- 


ery. 


A regimen of cyclosporine ointment, 40 
mg/ml, four times a day to the right eye only 
was started. Over the next several weeks the 
lesions in this eye gradually became smaller 
and the membranes in the left eye continued to 
progress. 

The child was then referred to the University 
of Minnesota. Examination under anesthesia 
disclosed diffuse thickening of all four eyelids. 
Localized nodular membranous lesions along 
with broader more extensive lesions were 
found overlying the palpebral conjunctiva of 
the right eye. The bulbar conjunctiva, except 
for the fornices, was without membranes. The 
palpebral conjunctiva of the left eye was more 
severely involved. A membranous vascularized 
lesion covered the entire conjunctiva of the 
upper eyelid, with areas of nodular protrusion. 
The lower eyelid had a similar appearance. 

The ligneous lesions were resected as com- 
pletely as possible and the specimens were sent 
for histopathologic and immunohistochemical 
study. On the evening after surgery, a regimen 
of topical cyclosporine, 20 mg/ml, every hour 

was started. The patient also received topical 
corticosteroids, hyaluronidase, gentamicin, 
and acetylcysteine 10% four times a day in both 
eyes. On the first postoperative day there was a 
mucus-like thin membrane overlying the palpe- 
bral conjunctiva on all eyelids. These were 
removed with cotton-tip applicators. Over the 
next few days the amount of mucus diminished 
and by the second week was absent. 

The patient continued to receive topical 
cyclosporine drops every two to four hours for 
several weeks. Three months after surgery, 
small lesions recurred on the palpebral con- 
junctiva of the right upper and left lower eye- 





Fig. 2 (Holland and associates). Patient 1 after 15 months of treatment with topical cyclosporine. Left, 
Residual scar of cornea and bulbar conjunctiva. Right, Resolution of ligneous lesions of inferior palpebral 
conjunctiva. A small temporal symblepharon remains. 
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lids. These lesions were small and more local- 
ized than her previous recurrences. These 
lesions were excised and cyclosporine drops 
were continued. Examination after administra- 
tion of anesthesia four months after surgery 
show no recurrence. At seven months, small 
lesions were seen on the palpebral conjunctiva 
of the right upper and the left lower eyelids. 
These were again resected. 

At the most recent visit, the patient had been 
receiving topical cyclosporine for one year. 
Since treatment was started she has had small 
localized recurrences that are significantly dif- 
ferent from the previous recurrences. They 
grow much slower and are smaller and more 
localized. She continues to receive cyclosporine 
drops every two to four hours, dexamethasone 
drops twice a day, and acetylcysteine 10% 
drops four times a day in both eyes. Serum 
cyclosporine levels to date have been undetect- 
able. Serum creatinine levels have not 
changed. 


Material and Methods 


All freshly excised specimens were immedi- 
ately divided into several portions. One part of 
each specimen was snap frozen and embedded 
in OCT compound. Frozen serial sections 6 ym 
thick were prepared using the avidin-biotin- 
peroxidase technique.” The primary antibodies 
were monoclonal antibodies prepared against 
human pan T lymphocytes (Leu 4), T helper/ 
inducer lymphocytes (Leu 3a), T  helper/ 
inducer lymphocytes with inducer function 
(Leu 8), T suppressor/cytotoxic cells (Leu 2a), T 
suppressor/cytotoxic cells with suppressive 
function (Leu 15), B lymphocytes (Leu 14), 
bone marrow-derived monocytes (macrophag- 
es and epithelial cells, OKM 1 and Leu M5), and 
interleukin-2 (IL-2) receptors (anti-TAC). 
Mouse ascitic fluid containing 1 to 2 pg/l of 
protein served as a control. The secondary 
antibody was biotin-conjugated horse anti- 
mouse IgG. The avidin-biotin-peroxidase solu- 
tion was applied, and the substrate was 
diaminobenzidine-nickel sulfate-hydrogen per- 
oxide. 

The remaining portions of each specimen 
were processed for routine light microscopy. 
Parafilm sections were stained with hematoxy- 
lin and eosin, periodic acid-Schiff, Congo red, 
Alcian blue, Masson trichrome, and colloidal 
iron, 


Results 


Microscopic examination of each of the three 
specimens from Case 1, which were taken be- 
fore cyclosporine therapy, and from Case 2 
showed similar histopathologic features. The 
conjunctival epithelium was disrupted and re- 
placed by fibrinous necrotic tissue with an 
inflammatory cellular infiltration. The remain- 
ing epithelium showed irregularity, keratiniza- 
tion, degenerative changes, and thinning. Be- 
neath the epithelium there was a layer of 
inflammatory tissue composed of mainly lym- 
phocytes, plasma cells, some macrophages, 
and small dilated vessels. Small focal clusters 
of degenerative epithelial cells were noted in 
the deep substantia propria. Under the inflam- 
matory cells in the deep substantia propria 
were large areas of amorphous, eosinophilic, 
hyaline material which stained positively with 
periodic acid-Schiff and Congo red without 
birefringence (Fig. 3). It stained negative for 
Masson trichrome and Alcian blue. Inter- 
spersed within the hyaline material were multi- 
ple cystic spaces, which did not appear as 
vascular channels. A few of these spaces con- 
tained lipid, as demonstrated by oil red O 
staining. 

Immunohistopathologic studies showed that 
the cellular infiltrate was composed mainly of T 
lymphocytes, with the ratio of T helper/inducer 
to T suppressor/cytotoxic cells being approxi- 
mately 3:1. Among the T helper/inducer cells, T 
inducer cells were seen in high concentration 
adjacent to B lymphocytes. Most T lympho- 
cytes (75%) had IL-2 receptors. B lymphocytes 
were located focally in areas of plasma cells 
(Fig. 4). 

Immunofluorescent techniques demonstrat- 
ed that the major components of the hyaline 
material in the substantia propria were immu- 
noglobulins (Fig. 5). IgG was the most promi- 
nent, with staining for both light and heavy 
chains, but primarily for «-light chains. Some 
fibrin and fibrinogen staining was also seen. 
Laminin and fibronectin were mainly seen sur- 
rounding the vessels. The amount of collagen 
types I, IH, and IV were insignificant as com- 
pared to normal conjunctival controls. 

Histopathologic findings of the two palpebral 
conjunctival masses from Case 1 obtained after 
six months of topical cyclosporine therapy 
demonstrated changes in the epithelium simi- 
lar to those seen before therapy. The amorphic 
hyaline material was also present, but to a 
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Fig. 3 (Holland and associates). Left, Layer of 
granulation tissue containing numerous inflammato- 
ry cells located between degenerative epithelium and 
amorphous material (hematoxylin and eosin, x 100). 
Right, Thick layer of amorphous, hyaline material 
underlying the inflammatory cells (Congo red, 
x 100). 











lesser degree. In contrast to the first set of 
biopsy specimens, there was considerably less 
inflammatory cell infiltrate. 

Immunohistochemical study of the speci- 
mens obtained after six months of topical cyclo- 
sporine therapy in Case 1 demonstrated signifi- 
cant changes in the cellular infiltrate. The total 
number of T lymphocytes was decreased, with 
a change in the ratio of T helper/inducer to T 
suppressor/cytotoxic cells now increased to ap- 
proximately 6:1. Therefore, the most dramatic 
drop in the T cell population was seen in the T 
suppressor/cytotoxic cells. Additionally, most 
T lymphocytes (90%) lacked IL-2 receptors. A 
decrease in the number of B lymphocytes and 
plasma cells was also seen. 





Discussion 





We detected a significant immune reaction on 
immunohistochemical study of ligneous con- 
junctival lesions, which may have an important 
role in the chronicity of this entity. This inflam- 
matory response was characterized by the pres- 
ence of new blood vessels and activated T 
lymphocytes (anti-TAC). T helper/inducer cells 
(Leu 3a) were in greater concentration than T 
suppressor/cytotoxic cells. The accumulation of 
plasma cells, B and T lymphocytes, may have 
been part of an exaggerated immune response. 
Immunofluorescent studies demonstrated that 


Fig. 4 (Holland and asso- 
ciates). Left, Immunohisto- 
chemical examination show- 
ed that most inflammatory 
cells bore T lymphocyte 
markers (Leu 4) (avidin- 
biotin-peroxidase, x 100). 
Right, Area of B lymphocyte 
(Leu 14) aggregation within 
granulation tissue layer 
(avidin-biotin-peroxidase, 
x 100). 
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in these patients IgG, but not collagen, was a 
prominent component of the amorphous hya- 
line material that is often seen in these lesions. 

The pathogenesis of ligneous conjunctivitis 
is not known. Numerous causes have been 
proposed including autoimmune reaction, 
trauma, hypersensitivity reaction, genetic dis- 
order, and secondary response to a viral or 
bacterial infection. Cooper,’Kazdan, and Cutz’ 
hypothesized that the abundant hyaline mate- 
rial typically found in the ligneous lesion may 
result from mast cell degranulation. The fre- 
quent presence of eosinophils along with mast 
cells gives support to the possibility of a hyper- 
sensitivity reaction. Previous reports** describe 
mucopolysaccharide as a major component of 
these lesions. This is postulated to be the result 
of a disturbance in conjunctival metabolism or 
may result from an exaggerated tissue response 
to trauma. Other studies’ indicate that the 
hyaline material is largely made up of fibrin 
and the acid mucopolysaccharide present is 
located only in adjacent granulation tissue. 
Abnormal vascular permeability has also been 
suggested as the source of the various compo- 
nents of the ligneous lesion. Melikian’ postu- 
lated that a serofibrinous transudate from 
conjunctival neovascularization undergoes 
subsequent coagulation, with the resulting for- 
mation of granulation tissue and accumulation 
of the hyaline material. This material becomes 
hard and the membrane is formed. Hidayat and 
Riddle," in their review of the histopathologic 





Fig. 5 (Holland and associ- 
ates). Hyaline material stain- 
ing positive for IgG (immuno- 
fluorescences, X 630). 


features of 17 cases, hypothesized that the 
amorphous material was made up of albumin, 
fibrin, and immunoglobulin resulting from 
hyperpermeability. They found the lesions to 
contain abnormal blood vessels with wide gaps 
between lining endothelial cells. 

From the findings in this study we postulate 
that an exaggerated inflammatory response, 
possibly following conjunctival epithelial inju- 
ry, may be part of the cause of the disease in 
these patients. Epithelial degeneration occur- 
ring after minor trauma or infection may pre- 
cipitate an inflammatory response. Indeed, de- 
generated epithelial cells were seen in the 
present study. T helper/inducer lymphocytes 
that occur as part of the inflammatory response 
may lead to recruitment of B lymphocytes and 
plasma cells. It is possible that the abundant, 
amorphous hyaline material seen in these le- 
sions may be the result of liberated IgG from 
plasma cells or serum leaked from the neovas- 
cularization. Additionally, abnormal fibro- 
blasts in the substantia propria may not pro- 
duce collagen, but rather mucopolysaccharide, 
fibrin, or amyloid-like material. Accumulation 
of this hyaline material may further propagate 
the immune reaction. 

Because of the immunohistologic findings 
and our patients’ failure to respond to other 
therapies, topical cyclosporine was initiated. 
The immunosuppressive action of cyclosporine 
centers around the interference of T lympho- 
cyte activation. Cyclosporine interferes with 























166 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1989 





the T lymphocytes’ ability to produce the 
lymphokine IL-2 or respond to IL-2 by prevent- 
ing the formation of specific IL-2 receptors.” 
This lymphokine is thought to be the primary 
path by which T lymphocytes continue to re- 
cruit and activate new T cells. The expression 
of IL-2 receptors is critical for the T cells’ 
capacity to respond to this lymphokine. 

Both patients appeared to have a beneficial 
response to cyclosporine. Before initiation of 
this treatment, Patient 1 had had a ten-year 
course and Patient 2 a two-year course of recur- 
ring lesions, without significant improvement 
with all other modes of therapy. Both had had 
several excisional biopsies which resulted in 
the recurrence of the lesions within days to 
weeks. In Patient 1, cyclosporine was adminis- 
tered every four hours initially and resulted in 
a much slower recurrence of the lesion com- 
pared to after previous excisions. After this 
favorable response cyclosporine was given 
every one to two hours, which resulted in 
complete resolution of the ligneous lesions. 
Patient 2 has had small recurrences requiring 
three excisional biopsies during her one-year 
treatment period. Again, these lesions are 
much smaller and slower growing than the 
rapid and extensive recurrences that occurred 
before initiation of cyclosporine. 

Immunohistochemical analysis of a lesion re- 
sected after six months of topical cyclosporine 
therapy supports the immune role of this enti- 
ty. A significant decrease in the total number of 
T lymphocytes was found, with the greatest 
decrease occurring in the T  suppressor/ 
cytotoxic cell subpopulation. Also of interest 
was the absence of IL-2 receptors on the T cells. 
Finally, a decrease in the number of B lympho- 
cytes and plasma cells occurred. These results 
indicate the local effect cyclosporine has on the 
immune response. Cyclosporine does not elim- 
inate the existing T cells, but rather, through its 
action on the production of IL-2 or its recep- 
tors, interferes with the activation and the 
recruitment of additional T cells. The marked 
reduction of T suppressor/cytotoxic cells that 
was seen was a secondary effect, as these cells 
are recruited by activated T cells. This has been 
shown to occur in the rat model of experimental 
autoimmune uveitis when treated with system- 
ic cyclosporine.” 

Ligneous conjunctivitis may have more than 
one cause, as there has been disagreement as to 
the histologic features described by various 
investigators. This may be the result of the 
mixture of inflammatory reactions and various 


products of abnormal epithelia and fibroblasts. 
The limitations of evaluating a treatment in 
only two patients are obvious; however, in a 
rare disorder such as ligneous conjunctivitis 
and in view of the favorable response that these 
patients had we consider the treatment results 
noteworthy. The results of the immunochisto- 
chemical studies before and after treatment 
with cyclosporine in Patient 1 support the hy- 
pothesis of local immune response in the path- 
ogenesis of this disorder. We, therefore, will 
continue to evaluate cyclosporine therapy com- 
bined with excisional biopsy in other patients 
with this condition. 
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Acute Hydrops in Pellucid Marginal Corneal Degeneration 





John B. Carter, M.D., Dan B. Jones, M.D., and Kirk R. Wilhelmus, M.D. 


Three patients had pellucid marginal corne- 
al degeneration complicated by corneal 
edema. The corneal edema appeared to be a 
result of a break or detachment of Descemet’s 
membrane as a result of increasing corneal 
ectasia. The disruption in Descemet’s mem- 
brane began just above the inferior, crescent- 
shaped area of stromal thinning. Therapeutic 
modalities initially included hypertonic solu- 
tion to determine whether corneal edema 
would resolve spontaneously, apparently by 
endothelial migration with healing over the 
break in Descemet’s membrane. One patient 
required thermokeratoplasty and another pen- 
etrating keratoplasty for persistent stromal 
edema. Acute hydrops can occur with pellucid 
marginal corneal degeneration by a pathogen- 
esis similar to other noninflammatory corneal 
thinning disorders such as keratoconus. 


PELLUCID MARGINAL CORNEAL degeneration is 
an uncommon, noninflammatory thinning dis- 
order of the inferior peripheral cornea.’ The 
cornea protrudes above the area of thinning, 
causing high irregular astigmatism. This stress 
can cause breaks in Descemet’s membrane, 
which can result in acute corneal edema, or 
hydrops. Twelve cases of pellucid marginal 
degeneration complicated by stromal edema 
have been reported.” We studied an addition- 
al three such cases. 


Case Reports 


Case 1 

A 52-year-old man was referred for progres- 
sive against-the-rule astigmatism. With specta- 
cle correction, the refractive error was R.E.: 
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—2.25 +3.75 x 163 and L.E.: —8.50 +4.75 x 180; 
visual acuity was 20/50 in both eyes. Both eyes 
had stromal thinning in a 1.5-mm wide zone 
immediately inside the inferior corneoscleral 
limbus. He was fit with combined soft and hard 
contact lenses but discontinued their use be- 
cause of persistent discomfort despite several 
modifications. 

Over the subsequent six years he had a pain- 
less decrease in vision in his left eye. He then 
developed a sudden onset of burning, photo- 
phobia, and decreased vision. Best-corrected 
visual acuity at that time was R.E.: 20/60 and 
L.E.: hand motions, with a refractive error of 
R.E 6,70 79.00 x 1/5and LLE: =1123 76.00 
x 180. Examination showed microcystic epithe- 
lial edema and marked stromal edema involv- 
ing the inferonasal cornea (Fig. 1). An oblique 
break in Descemet’s membrane was observed 
in the inferior cornea, just superior to the 
region of thinning. The edema slowly resolved 
on treatment with hypertonic saline ointment 
over a period of six months, and corneal flat- 
tening occurred. Visual acuity improved to 
20/100 with —3.00 +3.00 x 90 in the left eye. 


Case 2 

A 67-year-old man had had poor vision in the 
right eye since infancy because of anisometrop- 
ic amblyopia. Two months before examination 





Fig. 1 (Carter and associates). Case 1. Acute stro- 
mal edema involves the area of corneal ectasia in a 
patient with pellucid marginal corneal degeneration. 
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he had noted increased tearing and light sensi- 
tivity of the right eye. Uncorrected visual acu- 
ity in the right eye was 6/200, not improved 
with refraction; best-corrected visual acuity in 
the left eye was 20/30 with —6.75 +6.00 x 25. 
Both eyes had axial corneal protrusion with 
inferior thinning. The right eye also had exten- 
sive microcystic epithelial edema and stromal 
edema centrally, and Descemet’s membrane 
was detached in the edematous region. 

Despite topical therapy with hypertonic sa- 
line, the patient required continuous patching 
for persistent photodysphoria and pain. After 
two months the area of edema was unchanged, 
and new vessels were seen in the anterior 
stroma in the region of the thinning inferiorly. 
Because of the poor visual prognosis from pre- 
existing amblyopia, he underwent thermo- 
cauterization with multiple applications using 
wet-field cautery around the base and apex of 
the protruded cornea. On follow-up examina- 
tion the ectasia was considerably reduced and 
Descemet’s membrane had reattached. Vision 
was unchanged, but the corneal edema, pain, 
and light sensitivity had resolved. 


Case 3 

A 56-year-old woman had a 16-year history of 
slowly progressive inferior peripheral corneal 
thinning in both eyes. Over the previous year 
she had been using artificial tear preparations 
to try to reduce the discomfort of persistent 
corneal edema of the left eye. 

On examination best-corrected visual acuity 
was R.E.: 20/50 and L.E.: 6/200. Spectacle cor- 
rection was R.E.: -9.25 +5.75 x 93 and L.E.: 
—6.00 +9.25 x 84. The right eye had apical 
steepening, inferior peripheral thinning, and 
patchy, faint opacification of Descemet’s mem- 
brane. The left eye had a similar area of 
crescent-shaped thinning inferiorly. Just above 
this zone was an area of prominent full- 
thickness stromal edema impinging on the vis- 
ual axis (Fig. 2). Focal breaks and scrolls of 
Descemet’s membrane with endothelial pleo- 
morphism and cornea guttata were present in 
the edematous area. 

An inferiorly decentered penetrating kerato- 
plasty was performed in the left eye with a 
9.5-mm graft into a 9.0-mm recipient site, sur- 
rounding the region of stromal edema and 
providing an adequate graft-host junction in- 
feriorly. Histopathologic examination of the 
excised corneal button disclosed stromal edema 
and scarring. Descemet’s membrane was wrin- 





Fig. 2 (Carter and associates). Case 3. Crescentic 
corneal ectasia is present inferiorly in the left eye. 
The central stroma is scarred and edematous. 


kled throughout and varied in thickness up to 
25 wm. Focal areas of reduplication of Desce- 
met’s membrane forming scroll patterns were 
noted. The endothelium was attenuated in 
some areas and absent in others. 

Allograft reaction occurred three months 
postoperatively and was treated with topical 
and oral corticosteroids. The corneal graft 
cleared progressively, and visual acuity im- 
proved to 20/40. 


Discussion 





Clinical descriptions of pellucid marginal 
corneal degeneration emphasize the crescent- 
shaped zone of stromal thinning in the inferior 
cornea, 1 to 2 mm central to the corneoscleral 
limbus.’ The condition is typically diagnosed in 
the third and fourth decades, in similar num- 
bers of men and women. Patients usually have 
decreased vision related to high irregular astig- 
matism. 

Twelve cases of pellucid marginal degenera- 
tion with edema have been previously reported 
(Table).°” Of these, eight had an identifiable 
break in Descemet’s membrane. All three of 
our patients with pellucid marginal corneal 
degeneration complicated by corneal edema 
had a clinically visible break or detachment of 
Descemet’s membrane. 

Histopathologic findings in three cases of 








Vol. 107, No. 2 





Hydrops in Corneal Degeneration 169 


TNN SL LLL LLL NC AAR 


TABLE 


SUMMARY OF REPORTED CASES OF PELLUCID MARGINAL CORNEAL 
DEGENERATION WITH ACUTE HYDROPS 


eR LCL CLL aaae 


STUDY, 
PATIENT NO., DESCEMET’S 
_ AGE (vas), SEX MEMBRANE ABNORMALITY THERAPY 
Verrey? Break with detachment None 
123. F 
Etzine® Break None 
2, 30, F 
Hatlermann* Unknown None 
3, 37,M 
Béles and Trux® Unknown Medical 
4, 66, M 
Nagy and Vigvary® Probable break Medical 
5,57,M 
Krachmer’ Break Penetrating keratoplasty 
6, 48, F 
Rodrigues and associates® Probabie break Penetrating keratoplasty 
7,54,M 
Parker and associates? Break Penetrating keratoplasty 
8,53,M 
Pouliguen and associates'° Break Penetrating keratoplasty 
9, 52, F 
Parunovic and lic" Unknown Medical 
10, 54, M 
Golubović and Parunovié'? 
11,39, M Break Medical 
12, 44, M Unknown Medical 
Present study 
13, 58, M Break Medical 
14,67, M Break with detachment Thermocauterization 
15, 56, F Break 


pellucid marginal degeneration complicated by 
edema have been previously reported. 
Rodrigues and associates? found an epithelium 
of irregular thickness, a Bowman's layer par- 
tially replaced by scar, stromal thinning and 
compression inferiorly, an intact Descemet’s 
membrane, and partially absent endothelium. 
Parker and associates’ noted epithelial thicken- 
ing in the periphery, an irregularly scarred and 
mildly vascularized stroma, and a discontinu- 
ous Descemet’s membrane. The breaks in Des- 
cemet’s membrane were covered posteriorly by 
fibrous tissue and a new endothelial basement 
membrane, although the endothelium was ab- 
sent from much of the specimen. The study by 
Pouliquen and associates'® demonstrated 
breaks in Bowman’s layer, disorganization of 
_ stromal collagen, and focal breaks in Desce- 

_ met’ G membrane. The stromal edema was most 





Penetrating keratoplasty 


marked in the region of the breaks in Desce- 
met’s membrane. Endothelial cells were noted 
to be migrating from the edge of the breaks to 
cover this disruption. In one of our patients 
(Case 3), histopathologic examination also 
showed apparent regeneration of Descemet’s 
membrane over a preexisting break. 

The mechanism of corneal edema in pellucid 
marginal degeneration appears to be a conse- 
quence of a break or detachment of Descemet’s 
membrane with loss of the barrier function of 
the endothelium. These separations appear to 
be a result of the distortion of the ectatic cor- 
nea. This mechanism is consistent with the 
reports of breaks in Descemet’s membrane and 
acute hydrops in keratoconus,"™ Terrien’s 
marginal degeneration,” and keratoglobus.* 
Resolution of the edema apparently can occur 
by migration of endothelium across a break. 
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These cases demonstrate that acute hydrops 
can occur during the course of pellucid margin- 
al corneal degeneration and is not a distin- 
guishing feature among the noninflammatory 
corneal thinning disorders. Appropriate man- 
agement initially includes conservative mea- 
sures while endothelial migration and Desce- 
met’s membrane regeneration occurs. Of our 
three patients, one was treated conservatively 
and two required surgery. Of these two, the 
patient with amblyopia was treated with 
thermokeratoplasty, achieving a result that was 
both comfortable and cosmetically acceptable; 
the other underwent successful penetrating 
keratoplasty. While corneal surgery is a man- 
agement option for persistent corneal edema, 
conservative measures and observation are 
first recommended for this complication of pel- 
lucid marginal corneal degeneration. 
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The Management of Retinal Detachment Complicating 
Degenerative Retinoschisis 








John S. Ambler, F.R.A.C.O., Sanford M. Meyers, M.D., 
Hernando Zegarra, M.D., and Froncie A. Gutman, M.D. 


We repaired six retinal detachments compli- 
cating degenerative retinoschisis by using si- 
multaneous external subretinal fluid drainage 
and intraocular gas injection without a scleral 
buckle or vitrectomy. The outer wall breaks 
were 30 to 135 degrees in size, and in three 
cases, extended close to the arcade vessels. We 
achieved retinal reattachment and collapse of 
the schisis cavity at surgery in all six cases. In 
one case, the retina redetached postopera- 
tively, but it was repaired with a scleral buckle 
and gas injection. This technique simplified 
the management of retinal detachments com- 
plicating degenerative retinoschisis, particu- 
larly those with large or posterior outer-layer 
breaks. 


SYMPTOMATIC PROGRESSIVE retinal detach- 
ment complicating degenerative retinoschisis is 
rare, but when present, may be associated 
with large or posterior outer layer retinal 
breaks.” The position and size of these breaks 
may make them difficult to manage with stan- 
dard scleral buckling techniques.’ 

Meyers and associates*” previously described 
a technique that allows simultaneous external 
subretinal fluid drainage and intravitreal gas 
injection. This has been useful in selected com- 
plex cases of retinal detachment. We used this 
technique without a scleral buckle or vitrec- 
tomy in six cases of retinal detachment compli- 
cating degenerative retinoschisis. 


Material and Methods 


at nnn 


We inserted a specially designed 27-gauge’ or 
30-gauge infusion needle through the pars 
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plana and secured it with a 7-0 silk suture. We 
then selected and prepared a drainage site in 


the bed of the large outer-layer break so that 


both subretinal fluid and schisis cavity fluid 
could be drained. A preplaced suture was in- 
serted. We then rotated the globe to allow the 


drainage site to be as dependent as possible >- $ p 
while we drained the subretinal fluid. The sur- © 
geon monitored the drain site externally while 


the assistant gradually injected the gas in incre- 
ments of 0.1 to 0.2 ml through the preplaced 
infusion needle, ensuring at all times that the 
eye was not too firm (Fig. 1). As soon as 
subretinal fluid drainage stopped, we immedi- 
ately terminated the gas injection and closed 
the drainage site with the preplaced suture. We 
used various concentrations of sulfur hexa- 
fluoride (SF;), depending on the amount of 
expansion desired. 

In these cases we did not perform a simulta- 
neous scleral buckle or vitrectomy. However, if 
an indentation from a scleral buckle is desired, 
we would either terminate the gas injection 
before the subretinal fluid drainage stopped 





Fig. 1 (Ambler and associates). Gas is injected 
through a preplaced infusion needle as fluid is simul- 
taneously drained through the dependent scle- 
rotomy. 
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and complete the drainage before pulling up 
the buckle and band, or we would continue the 
gas injection until the retina was flat and then 
later remove enough gas to allow the buckle to 
be pulled up, as we have in cases of retinal 
detachment without retinoschisis. 


Case Reports 
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Case 1 

A 6l-year-old woman had undergone a right 
scleral buckling procedure one week previously 
that had failed. Best-corrected visual acuity 
was R.E.: 20/200 and L.E.: 20/25. In the right 
eye, there was a 120-degree inferotemporal 
retinal detachment (Fig. 2). The macula was 
detached. There was an inferotemporal retino- 
schisis extending 105 degrees circumferentially 
and posteriorly to the arcade vessels. We ob- 
served a 105-degree outer-layer retinal break, 
with its posterior margin to the arcade vessels. 
There were multiple small inner-layer breaks. 
The left eye had retinoschisis in the supero- 
temporal quadrant extending 50 degrees cir- 
cumferentially and to slightly posterior to the 
equator. There were five medium-sized, round 
outer-layer breaks, but no retinal detachment. 

In the right eye, we removed the sponge 
under the preexisting No. 279 silicone exo- 
plant, performed cryopexy to the anterior and 
lateral sides of the giant outer break, per- 





Retinaschisis 


Outer layer break 
Fig. 2 (Ambler and associates). Case 1. Inferotem- 





formed simultaneous external subretinal fluid 
drainage and intraocular gas injection (10% 
SF,), and slightly tightened the encircling 
band. We performed argon laser photocoagula- 
tion to the posterior margin of the large outer- 
layer retinal break on the first postoperative 
day. 

Twenty-seven months postoperatively, the 
retina was attached and the schisis cavity re- 
mained collapsed. Visual acuity in the right eye 
was 20/40+1. There was a mild epiretinal macu- 
lar membrane. The retinoschisis and outer- 
layer breaks in the left eye were unchanged. 


Case 2 

A 71-year-old man had a best-corrected visu- 
al acuity of 20/20 in his right eye and an asymp- 
tomatic peripheral atrophic hole with a small 
amount of subretinal fluid but no retinoschisis. 
In the left eye, best-corrected visual acuity was 
counting fingers at 2 feet and there was a 
bullous, 210-degree temporal retinal detach- 
ment, a 70-degree superotemporal retinos- 
chisis, and several small inner-layer breaks 
overlying a large, round 30-degree outer-layer 
break, which extended to the arcade vessels 
(Fig. 3). We successfully repaired the detach- 
ment and flattened the schisis cavity by per- 
forming cryopexy and simultaneous external 
drainage of subretinal fluid and intraocular gas 
injection (25% SF,;) without a scleral buckle. 


Retinoschisis 
i Inner layer breaks 


Fig. 3 (Ambler and associates). Case 2. Bullous 


poral retinal detachment with retinoschisis, a large 
outer-layer break and multiple small inner-layer 
breaks. 


temporal retinal detachment with superotemporal 
retinoschisis, a large outer-layer break, and several 
small inner-layer breaks. 
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Inner layer break 





Fig. 4 (Ambler and associates). Case 3. Bullous 
three-quadrant retinal detachment with temporal 
retinoschisis and a large outer-layer break. 


Three and a half months postoperatively, 
visual acuity in the left eye was 20/40 and has 
remained unchanged two years postopera- 
tively. The retina was attached and the schisis 
cavity was collapsed. There was a mild epireti- 
nal macular membrane. 


Case 3 

A 67-year-old man had a one-week history of 
symptomatic left retinal detachment. Best- 
corrected visual acuity was L.E.: 20/400 and 
R.E.: 20/50. In the left eye, there was a 255- 
degree bullous retinal detachment, with the 
macula detached. There was a 120-degree tem- 
poral retinoschisis that extended behind the 
equator and a 45-degree superotemporal outer- 
layer break that extended 2 to 3 disk diameters 
behind the equator (Fig. 4). There was one 
small inner-layer break. There was also one 
small horseshoe tear in flat retina. The right eye 
had a 60-degree retinoschisis with a small pe- 
ripheral outer-layer break but no retinal de- 
tachment. We performed retinal cryopexy and 
simultaneous drainage of subretinal fluid and 
intraocular gas injection (25% SF,) without a 
scleral buckle. Intraoperatively, postopera- 
tively, and at the most recent follow-up visit 15 
months postoperatively, the retina was at- 
tached and the schisis cavity was collapsed. 
Best-corrected visual acuity was 20/40. 


Case 4 
A 69-year-old woman was asymptomatic. 
Visual acuity was 20/30 in both eyes. The left 





Detached full 
thickness retina 


Outer layer break 





Inner layer 
breaks 


Fig. 5 (Ambler and associates). Case 4. Temporal 
retinal detachment with a large area of retinoschisis, 
a giant outer-layer break and several small inner- 
layer breaks. 


eye had a temporal area of retinoschisis with- 
out outer-layer breaks. The right eye, which 
had been pseudophakic with a posterior cham- 
ber intraocular lens for three years, had a 
bullous, 150-degree retinal detachment that 
spared the macula, retinoschisis temporally 
with a giant, 135-degree outer-layer break that 
extended to the arcade vessels, and several 
small inner-layer breaks (Fig. 5). The referring 
ophthalmologist had not noted any abnormali- 
ty on retinal examination either before or after 
cataract surgery until the day before referral to 
us. In view of this and our finding of bullous 
retinal detachment posterior to the schisis cavi- 
ty, we made a diagnosis of retinal detachment 
complicating degenerative retinoschisis. How- 
ever, the lesion may have been a schisis detach- 
ment and may have been present and nonpro- 
gressive for a long time. 

We performed simultaneous external subreti- 
nal fluid drainage and intraocular gas injection 
(33% SF) without a scleral buckle. This reat- 
tached the retina and collapsed the schisis cavi- 
ty intraoperatively. We applied cryopexy after 
the gas injection to the flat retina. 

Twelve months postoperatively the retina 
was flat with a collapsed schisis cavity, and 
visual acuity was 20/25. 


Case 5 
A 41-year-old woman had a three-day history 
of symptomatic right retinal detachment. Visu- 
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Fig. 6 (Ambler and associates). Case 5. Temporal 
retinal detachment with retinoschisis and two large 
outer-layer breaks. Two full-thickness retinal breaks 
are present superior to the area of retinoschisis. 


al acuity was 20/20 in both eyes. The left retina 
was normal. The right retina demonstrated a 
120-degree temporal retinal detachment with- 
out macular involvement (Fig. 6). There was 
also a 75-degree temporal retinoschisis with 
two large outer-layer breaks. No inner-layer 
breaks were detected. Adjacent to the reti- 
noschisis, there were two small, full-thickness 
retinal breaks. We performed retinal cryopexy 
and simultaneous drainage of subretinal fluid 
and intraocular gas injection (20% SF.) without 
a scleral buckle. This reattached the retina and 
collapsed the schisis cavity. However, nine 
days postoperatively, a localized retinal de- 
tachment recurred in the superior region of the 
previous detachment. An inner-layer retinal 
break could be seen, and the detachment in- 
cluded a portion of one of the outer-layer reti- 
nal breaks. 

Pneumatic retinopexy with injection of 100% 
SF; and laser photocoagulation flattened the 
retina, but on the first postoperative day, 
movement of the gas bubble away from the 
retinal breaks resulted in immediate redetach- 
ment of the retina. The next day, we successful- 
ly repaired the detachment with cryopexy, ex- 
ternal drainage of subretinal fluid, scleral 
buckling with a localized No. 277 exoplant 
augmented with a radial half-thickness 7.5-mm 
sponge, and placement of an encircling band. 


inner layer 





Retinoschisis 
B 





Outer layer 
break 


break 


Fig. 7 (Ambler and associates). Case 6. Supero- 
temporal retinal detachment with retinoschisis, a 
large outer-layer break, and one small inner-layer 
break. One small hole in full-thickness retina is 
present just inferior to the area of retinoschisis. 


The gas remaining from the pneumatic reti- 
nopexy was used for internal tamponade. 

At the most recent follow-up visit, nine 
months postoperatively, the retina remained 
flat and the schisis cavity remained collapsed. 
Visual acuity was 20/30. 


Case 6 

A 72-year-old man had a three-week history 
of symptomatic retinal detachment in his right 
eye. Visual acuity was R.E.: 20/15 and L.E.: 
20/20. In the right eye there was a 105-degree 
superotemporal retinal detachment with an at- 
tached macula (Fig. 7). There was a 45-degree 
temporal retinoschisis with a 30-degree outer- 
layer retinal break. There was one small inner- 
layer retinal break and a full-thickness retinal 
tear adjacent to the retinoschisis. There was 
also an inferior area of retinoschisis. The left 
eye demonstrated two temporal areas of retinos- 
chisis, with the superotemporal area having 
three large outer-layer breaks but no retinal 
detachment. 

We performed cryopexy and simultaneous 
external subretinal fluid drainage and intraocu- 
lar gas injection (30% SF.) without a scleral 
buckle. On postoperative day 1, there was a 
small amount of residual subretinal fluid in the 
inferior aspect of the previously detached area, 
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but the schisis cavity was collapsed. The sub- 
retinal fluid persisted over the succeeding five 
days, despite positioning of the gas bubble 
over the area of the retinal breaks. Laser photo- 
coagulation was then applied posterior to the 
retinal breaks. 

Over the next seven months, the residual 
subretinal fluid slowly decreased and, at the 
last examination, visual acuity in the right eye 
was 20/20. There was a small amount of residu- 
al subretinal fluid temporal to the macula, but 
the schisis cavity remained collapsed and all 
retinal breaks were closed. 





Results 





We achieved retinal reattachment and col- 
lapse of the schisis cavity at surgery in all six 
cases. In one case, the retina redetached nine 
days postoperatively but was successfully re- 
paired with a scleral buckle after an unsuccess- 
ful pneumatic retinopexy. In all cases, the reti- 
na remained reattached and visual acuity was 
20/40 or better at the most recent follow-up 
visit. We noted no iatrogenic retinal breaks, 
retinal incarceration, or other complications of 
this technique. 





Discussion 





Progressive symptomatic retinal detachment 
complicating degenerative retinoschisis should 
be differentiated from the much more com- 
mon nonprogressive schisis-detachment.' True 
symptomatic progressive retinal detachments 
complicating retinoschisis may be associated 
with large or posterior outer-layer breaks. 
Their position and size may make them difficult 
to manage with standard scleral buckling tech- 
niques.” In two cases reported by Sulonen and 
associates’ that were managed with scleral 
buckling, the buckles caused intolerable macu- 
lar distortion or diplopia and had to be re- 
moved. These authors demonstrated consider- 
able success in managing these difficult 
detachments by laser photocoagulation or cryo- 
pexy, fluid-air exchange (with vitrectomy as 
needed to create space for the air infusion), and 
postoperative face-down positioning. In simi- 
lar cases, we successfully used the technique of 
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simultaneous external subretinal fluid drainage 
and intraocular gas injection without vitrec- 
tomy, and obtained retinal reattachment and 
collapse of the schisis cavity at surgery in all six 
cases. In four of these cases, no scleral buckle 
or encircling element was applied. In one case 
(Case 1) in which an initial scleral buckling 
procedure had failed, this technique succeeded 
in reattaching the retina and collapsing the 
schisis cavity. 

In the other case (Case 5) in which the tech- ~ 
nique was initially successful in reattaching the = 
retina and collapsing the schisis cavity, rede- | 
tachment occurred nine days later. We ob- 
served an inner-layer break that had not bee 
detected preoperatively, elevation of a portio) 
of an outer-layer break, and vitreous tractioi 
on the inner layer. The inner-layer break was 
considered to be a new break but it may well- 
have been present before the surgery and not 
have been detected. We successfully reattached 
the retina with a scleral buckle with external 
drainage of subretinal fluid, but no gas injec- 
tion was required since gas remained from the 
pneumatic retinopexy attempted the previous 
day. 

We believe that simultaneous external drain- 
age of subretinal fluid and intraocular gas injec- 
tion has certain advantages over the sequential 
technique (injecting the gas after draining sub- 
retinal fluid) in managing some cases of retinal 
detachment, including retinal detachment 
complicating degenerative retinoschisis. It re- 
sults in more complete drainage of subretinal 
fluid. It also avoids transient hypotony and 
thus, may decrease the risk of choroidal de- 
tachment and hemorrhage. In regard to retinal 
detachment complicating degenerative retino- 
schisis, we achieved near-total subretinal fluid 
drainage and complete collapse of the schisis 
cavity at surgery in all six cases. The schisis 
cavity remained collapsed in all five of the cases 
managed successfully with the technique. 

The major risks of this simultaneous method, 
which have been previously discussed,’ are 
retinal incarceration at the drainage site and 
iatrogenic retinal breaks. However, these risks 
are reduced by avoiding high intraocular pres- 
sure at the time of drainage, by keeping the eye 
rotated with the drainage site as dependent as 
possible, and, most important, by injecting the 
gas gradually and stopping the gas injection 
immediately when subretinal fluid drainage 
ceases. 

Simultaneous external drainage of subretinal 











fluid and intraocular gas injection simplifies 
the management of retinal detachment compli- 
cating degenerative retinoschisis with large or 
posterior outer-layer breaks. This technique 
also avoids, in many cases, the considerable 
adverse visual effects associated with posteri- 
orly placed scleral buckles. 
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OPHTHALMIC MINIATURE 
But a biological organism reveals changes with time, which, though not 
always leading to deterioration, render it more and more difficult to obey 
all four conditions which stamp it as biological: namely reproduction, 
sensitivity to environmental changes, locomotion, and nutrition. It is the 
integration of various differential changes which mark the body as senes- 
cent. 

A similar argument can be applied to the eye and vision. A premature 
arcus senilis, an early senile cataract, some deterioration in visual resolving 
power—none of these, taken singly, will betoken aging. But let them 
appear in combination: a delicate reference to “anno domini” will follow as 
surely as night follows day. 

R. A. Weale, The Aging Eye 
New York, Harper & Row, 1963, p. 5 











Ultrastructural Studies of Vitreomacular Traction 


Syndrome 
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and Zenaida de la Cruz, B.S. 


We performed electron microscopic studies 
on seven specimens removed from the posteri- 
or retina at the time of vitrectomy for vitreo- 
macular traction syndrome. Fibrous astrocytes 
were the predominant cell type in all cases. 
Fibrocytes were present in two cases and 
myofibrocytes were seen in three cases. Addi- 
tional cellular and extracellular features in- 
cluded fragments of internal limiting mem- 
brane in six cases, old collagen in all cases, 
new collagen in one case, occasional macro- 
phages in four cases, and fibrous astrocytes 
with myofibroblastic differentiation in one 
case. 


THE VITREOMACULAR TRACTION syndrome is 
caused by vitreous traction on the macula, 
usually because of an incomplete posterior vit- 
reous detachment. The most common morpho- 
logic configuration is a vitreous detachment 
peripheral to a zone where the cortical vitreous 
remains attached to the retina at the optic 
nerve head and the macula. Traction on the 
macula causes decreased vision, metamor- 
phopsia, photopsia, and micropsia.'* Clinical 
and operative evaluation has disclosed a visible 
epiretinal membrane, a layer of cortical vitre- 
ous, or both over the posterior pole. 

Traction on the retina can be effectively elimi- 
nated by removal of the epiretinal membrane 
and condensed vitreous over the posterior 
pole.‘ We studied the electron microscopic fea- 
tures of epiretinal tissue removed from the 
posterior pole in seven cases of vitreomacular 
traction syndrome. 
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Material and Methods 





The excised specimens were placed in buf- 
fered solution containing 4% formaldehyde 
and 2.5% glutaraldehyde and postfixed with 
2% phosphate-buffered osmium tetroxide. 
After dehydration, the tissue was embedded in 
epoxy resin. Semithin sections were stained 
with paraphenylenediamine for phase-contrast 
microscopy. Ultrathin sections were doubly 
stained with uranyl acetate and lead citrate and 
examined in a transmission electron micro- 
scope. 





Results 


Clinical findings—The clinical features of our 
seven patients with vitreomacular traction syn- 
drome (Table 1) were similar to those report- 
ed previously in a larger clinical series.’ The 
average age was 61 years and there were five 
women and two men. Preoperative visual acu- 
ity ranged from 20/60 to 1/200, and averaged 
20/200. Cystic changes in the macula were pres- 
ent in six cases (Fig. 1). 

The vitreoretinal anatomy, observed during 
surgery, was of two basic patterns. In five 
cases, the cortical vitreous was detached in all 
four quadrants peripheral to the macula and 
optic nerve head. In two cases there was vitre- 
ous detachment in two to three quadrants with 
residual attachment to the macular area. The 
posterior vitreous surface was usually visible 
preoperatively where it was separated from the 
retina, but it was nearly transparent and could 
not be photographed. Postoperative visual acu- 
ity improved in five cases and was unchanged 
in two during a follow-up interval ranging from 
six to 21 months (mean, 7.7 months). 

Pathologic findings—Transmission electron mi- 
croscopy disclosed four morphologically dis- 
tinguishable cell types as determined by previ- 
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TABLE 1 
CLINICAL FEATURES OF PATIENTS WITH VITREOMACULAR TRACTION SYNDROME 
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DURATION PREOPERATIVE 

PATIENT NO., OF VISUAL 
AGE (yrs), SEX SYMPTOMS (Mos) ACUITY 
1,82, M 12 20/200 
2,58, F 12 20/300 

3, 63, M t1 20/60 
4, 69, F 3 20/80 

5, 75, F 10 20/200 

6, 47, F 1 1/200 
7,57, F 5 20/200 


POSTOPERATIVE 
VITREORETINAL VISUAL FOLLOW-UP 
ANATOMY* ACUITY (Mos) 

A 20/100' 13 
A 20/100' 10 
B 20/20 21 
A 20/70 6 
A 20/200 6 
A 20/400 9 
B 20/200 6 


aş e ee 


*A, peripheral posterior vitreous detachment in all four quadrants; B, detachment in two or three quadrants, but with zone of persistent 


attachment over the macula and optic nerve head. 


‘Postoperative visual acuity was limited by progressive nuclear sclerosis of the crystalline lens. 


4 


ously reported criteria (Table 2).°' Fibrous 
astrocytes were the predominant cell type in all 
cases (Figs. 2 through 6) and were character- 
ized by masses’ of intracytoplasmic 
intermediate-type 10-nm filaments, junctional 
complexes of the adherence type, and large, 
fusiform cells in groups or a monolayer show- 
ing polarization with basement membrane pro- 
duction, The fibrous astrocytes in one case 
contained aggregates of 5- to 7-nm intracyto- 
plasmic filaments with fusiform densities 
(Fig. 5). 


Other cell types were less frequent. Fibro- 
cytes were identified in two cases and were 
characterized by abundant rough endoplasmic 
reticulum and a prominent Golgi complex, fusi- 
form shape of the nucleus and cell body, and 
absence of intracytoplasmic filaments or base- 
ment membrane. Myofibrocytes were present 
in three cases and displayed features of fibro- 
cytes but with aggregates of 5- to 7-nm 
subplasmalemmal cytoplasmic filaments with 
fusiform densities. Macrophages were present 
in four cases, identified by the presence of 





Fig. 1 (Smiddy and associates). Fluorescein angiographic appearance of Case 3. Early (left) and late (right) 
frames showing mild cystoid macular edema. 








Vol. 107, No. 2 


Vitreomacular Traction Syndrome 179 


EE CL TTT COLLEEN NNN CL CCC NNN NNN AL AC TONE AERA AAAA RARA AA iniaa npn, 


TABLE 2 
ULTRASTRUCTURAL FEATURES OF VITREOMACULAR TRACTION SYNDROME 


RE LT AAAA ALLL TTT NNN NNN IE NCS TESTA TAS RERA RRRA tnd ESP sven 


PATIENT CELL TYPES* 
NO. PREDOMINANT OTHER 
1 FA FC, MFB, M 
2 FA — 
3 FA M 
4 FA — 
5 FA FC, MFB, M 
6 FA MFB 
7 FA M 


FIBROUS ASTROCYTES 
INTERNAL WITH 
LIMITING MYOFIBROBLASTIC 
MEMBRANE COLLAGEN! DIFFERENTIATION 
Yes New and oid No 
Yes Old No 
Yes Old Yes 
Yes Old No 
Yes Old No 
Yes Old No 
No Old No 


*FA, fibrous astrocytes; FC, fibrocytes; MFB, myofibroblasts; M, macrophages. 
"Collagen was judged to be new if it measured greater than 16 nm in diameter and old if it measured less than 16 nm. 


pleomorphic intracytoplasmic contents, irregu- 
larly shaped cell body and nucleus, and 
membrane-bound groups of granules of vary- 
ing electron density. 

Internal limiting membrane was present in 
six cases and had a smooth inner surface and an 
irregular outer surface. The smooth internal 
surface served as a substrate for the cellular 
growth in five of the seven membranes. In two 
cases (Cases 1 and 2), a thin layer of cortical 
vitreous with 15-nm diameter collagen was 
present between the internal limiting mem- 
brane and the cell layer. 

Extracellular collagen was frequently associ- 
ated with the cells and usually measured less 
than 15 nm in diameter, indicating that it was 
probably native collagen of the cortical vitre- 
ous.” 





Discussion 





The ultrastructural features of epiretinal 
membranes in this series of cases of the vitreo- 
macular traction syndrome are similar to those 
in some cases of idiopathic epiretinal mem- 
branes. However, the clinical features of the 
vitreomacular traction syndrome are distinctly 
different from those of idiopathic epiretinal 
membranes. The vitreomacular traction syn- 
drome is characterized by an incomplete pos- 
terior vitreous detachment, whereas eyes 
with idiopathic epiretinal membranes involv- 
ing the macula have a high rate of complete 


posterior vitreous detachment as shown clini- 
cally and histopathologically.5°”"  Idio- 
pathic epiretinal membranes have been noted 
to occur up to three years after the posterior 
vitreous detachment.”! 

One case of the vitreomacular traction syn- 
drome has previously been studied histopatho- 
logically by light microscopy,” but in this case — 
only a strand of vitreous was attached to the 
macula. There was no epiretinal membrane and 
there was considerable postmortem autolysis. 
This configuration of vitreomacular traction 
was found in only two of 16 eyes in a series of 
surgical cases reported previously,’ and it was 
not present in the current series. 

The electron microscopic features of the spec- 
imens in the current series included all cell 
types previously observed in epiretinal mem- 
branes except retinal pigment epithelium cells. 
The most striking finding was the predomi- 
nance of fibrous astrocytes. Each major cell 
type may have particular roles or associations 
in various vitreoretinal disorders, but there 
probably is considerable overlap. 

Retinal pigment epithelium cells predomi- 
nate in cases of proliferative vitreoretinopathy” 
and cases of macular pucker after retinal de- 
tachment. 164 Although many of these epi- 
retinal membranes also contain fibrous 
astrocytes,”'*>“° no definite retinal pigment ep- 
ithelium cells were identified in this series. 
Some studies suggest that fibrocytes and 
myofibrocytes are derived from retinal pigment 
epithelium cells,” and the contractile prop- 
erty of myofibrocytes is thought to account for 
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Fig. 2 (Smiddy and associates). Case 6. Membrane is composed of fibrous astrocytes that have a multilayered 





growth pattern with basement membrane (arrowheads) and characteristic 10-nm diameter intracytoplasmic 
filaments (inset) (x 14,000; inset, x 56,000). 


clinical features of tractionon the retina. In this were derived from retinal pigment epithelium 
series, myofibrocytes were identified in two cells. 
cases with especially severe clinical features of The predominance of fibrous astrocytes in 


traction, but there was no evidence that they the current series suggests that migration and 
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„Fig. 3 (Smiddy and associates). Case 3. The epiretinal membrane is composed of a monolayer of fibrous 
astrocytes with basement membrane formation (arrowheads) on a collagen base. Marginal aggregates of 5- to 
7-nm microfilaments (arrows) indicate myofibroblastic differentiation. A macrophage is also present (lower left) 











(x 5,400), 

proliferation of these cells may be a secondary retinal surface since the internal limiting mem- a 
response to vitreoretinal traction. In the ab- brane is discontinuous over the optic nerve 

sence of retinal breaks, fibrous astrocytes from head in normal eyes,” and small breaks in the 


the retina would have ready access to the inner internal limiting membrane may occur in other 
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locations due to vitreous traction.“ 


Focal 
epipapillary plaques of proliferating glial cells 
have been identified in 27% of eyes at autopsy” 
and in 46% of eyes with a posterior vitreous 
detachment.” Defects in the internal limiting 
membrane in the fovea, over retinal vessels, or 
elsewhere are clinically undetectable and they 
may be self-sealing so they would be undetect- 
able by histopathologic study." Traction by a 
partial posterior vitreous detachment serving 
as a stimulus for cell migration and prolifera- 
tion has been hypothesized in other 
cases- The cases in the present series had 
chronic traction involving the macula and optic 
nerve head. The stimulus of vitreoretinal trac- 
tion combined with the framework of the adja- 
cent cortical vitreous may account for the mi- 
gration and proliferation of glial tissue. 
Another possible explanation for the cellular 





Fig. 4 (Smiddy and associates). Case 3. High- 
er power view of a fibrous astrocyte shows 
basement membrane (top, arrow) and 10-nm 
cytoplasmic filaments (between arrowheads 
and bottom) (top, x 10,000; bottom, x 44,000). 


features in the tissue examined in this series is 
that epiretinal membranes may have formed 
before the posterior vitreous detachment oc- 
curred and caused a firm attachment between 
the cortical vitreous and the retina, thereby 
preventing separation in that region. However, 
the configuration of the zone of vitreoretinal 
traction in these cases is consistent’ and unlike 
that encountered in other cases of epiretinal 
membranes. Posterior vitreous detachment is 
considered to predate the formation of idio- 
pathic epiretinal membranes.” 

In the current series, portions of internal 
limiting membrane were present in six of seven 
samples. Fragments of internal limiting mem- 
brane are also common in specimens of epireti- 
nal membranes removed by vitreous surgery, 
but this is generally not associated with recur- 
rent membrane proliferation.” This suggests 
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Fig. 5 (Smiddy and associates). Case 3. Top, Monolayer of fibrous astrocytes with basement membrane 
(arrowhead), aggregates of 5- to 7-nm microfilaments (arrow), and large bundles of 10-nm filaments (bracket and 
inset). Apparent contraction of cellular layer had a gathering effect on the collagen base (x 10,000; inset, 
x 34,000). Bottom, Another fibrous astrocyte showing basement membrane (arrowhead) and an apparent 
tension line of marginal aggregates of 5- to 7-nm microfilaments with fusiform densities (arrows) (x 12,000). 


that breaks in the internal limiting membrane chemical stimuli may modulate the process of 
may not be the primary stimulus to outgrowth cell migration and proliferation, 
of glial tissue from the retina, and that structur- The vitreomacular traction syndrome is a 


al factors such as vitreoretinal traction or bio- distinct clinical condition characterized by trac- 
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Fig. 6 (Smiddy and associates). Case 7. Top, Monolayer of fibrous astrocytes with basement membrane 
(arrows) and aggregates of 10-nm filaments (asterisk). A cell process of a fibrous astrocyte is lined by basement 


membrane (arrowheads) (x 16,000). Bottom, Higher power view of fibrous astrocyte with basement membrane 
(arrow) and intermediate filaments (asterisk) (x 40,000). 


tion on the posterior retina resulting from an branes and from eyes with an impending macu- 
incomplete posterior vitreous detachment. As lar hole.” However, the ultrastructural features 
such, the clinical pathoanatomy is different of epiretinal tissue from eyes with the vitreo- 


from most cases of idiopathic epiretinal mem- macular traction syndrome are similar to those 
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from eyes with idiopathic epiretinal mem- 
branes, suggesting common features in patho- 
genesis. 
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EDITORIAL 





intraocular Pressure and Glaucoma 


Alfred Sommer 


Ever since von Graefe noticed that patients 
with a characteristic form of optic nerve dam- 
age had increased intraocular pressure, the two 
conditions have been inexorably linked in what 
is generally assumed to be a cause and effect 
relationship. We have even invented terminol- 
ogy and sought alternative explanations for 
seeming inconsistencies: ‘‘low tension” glauco- 
ma for glaucomatous optic nerve damage in the 
absence of increased intraocular pressure and 
“ocular hypertension” for increased intraocu- 
lar pressure in the absence of glaucomatous 
optic nerve damage. Whole volumes could be 
filled with arguments raised for and against the 
existence of these entities, their proper nomen- 
clature, and perceived differences in origin and 
expression. Survey data that suggest a third or 
more “glaucoma” patients have “normal” in- 
traocular pressure’ are largely ignored. 

A review of original clinical observations, 
from an epidemiologic perspective, suggests 
our present confusion may stem from precon- 
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ceived notions that obscure basic unifying prin- 
ciples. 

First, it is apparent that glaucomatous optic 
nerve damage is most common in eyes with 
high intraocular pressure. The validity of this 
conclusion is obvious among individuals in 
whom the pressure in one eye is considerably 
higher than in the other (from blunt trauma, 
uveitis, congenital abnormalities, and the like). 
If one of the two eyes has glaucomatous optic 
nerve damage, almost invariably it is the eye 
with the higher intraocular pressure. It is also 
apparent, but not nearly so obvious, that pa- 
tients with primary open-angle glaucoma (by 
definition with glaucomatous optic nerve dam- 
age) rarely have pressures that are truly “low” 
(that is, several standard deviations below the 
population mean of 16 to 17 mm Hg). Hence, 
intraocular pressure is associated with glauco- 
matous optic nerve damage. In epidemiologic 
parlance, high intraocular pressure is a risk 
factor for glaucomatous optic nerve damage, 
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TABLE 1 
RISK OF SUBSEQUENT GLAUCOMATOUS FIELD LOSS 


BASELINE PERCENT 
INTRAOCULAR PRESSURE DEVELOPING RELATIVE 
(mm He) FIELD DEFECT* RISK 
< 16 0.8 1.0 
16-19 1.4 ies 
20-23 3.1 4.0 
= 24 8.4 10.5 


“Over a one- to 13-year follow-up period. Modified from Armaly 
and associates.? 


just as smoking is for lung cancer or high blood 
pressure is for stroke. 

As with cancer and stroke, there seems to be 
a dose-response relationship between the risk 
factor (intraocular pressure) and the disease 
(glaucomatous optic nerve damage). Though 
available data are less than ideal, they are 
consistent: the higher the baseline intraocular 
pressure, the greater the risk of subsequently 
developing glaucomatous optic nerve damage. 
The Collaborative Glaucoma Study’ permits es- 
timation of subsequent risk of glaucomatous 
optic nerve damage for intraocular pressure 
below 16 to above 25 mm Hg. While the num- 
bers are small and the interval of follow-up 
variable, the trend is obvious (Table 1). Subjects 
with intraocular pressure ranging between 16 
and 19 mm Hg were at almost twice the risk of 
those whose pressure was lower; when pres- 
sure exceeded 23 mm Hg, the risk increased 
tenfold. 

Reinterpretation of data from David, Living- 
ston, and Luntz* indicates this dose-response 
relationship persists at higher levels? (Table 2). 
These and other studies®** permit rough estima- 
tion of the relative risk of glaucomatous optic 
nerve damage among subjects whose original 
(baseline) pressure was above or below a single 
cutoff point. Again, the data are less than ideal, 
but their implications are consistent (Table 3). 

These interpretations provide two important 
insights. Firstly, the direct relationship be- 
tween intraocular pressure and risk of subse- 
quent optic nerve damage strengthens the im- 
portance of intraocular pressure as a risk factor 
for glaucomatous optic nerve damage; as with 
cigarette smoking for cancer or systemic hyper- 
tension for stroke, it also suggests the relation- 
ship is causal. Secondly, it explains why a large 
proportion of all glaucomatous optic nerve 
damage occurs among individuals with 





TABLE 2 
RISK OF SUBSEQUENT GLAUCOMATOUS FIELD LOSS 





BASELINE PERCENT 
INTRAOCULAR PRESSURE DEVELOPING RELATIVE 
(MM Ha) FIELD DEFECT* RISK 
21-25 27 1.0 
26-30 12.0 4.4 
> 30 41.2 15.3 


“Mean follow-up of 43 months. Modified from David, Livingston, 
and Luntz* by Sommer.® 


“lower” intraocular pressure; it is simply be- 
cause they comprise the bulk of the population. 
The risk of glaucomatous optic nerve damage at 
pressures below 22 mm Hg may be only one 
sixth that at higher pressures, but they apply to 
almost 20 times as many people (Table 3). 
These extrapolations would suggest that 
most glaucomatous subjects have intraocular 
pressure lower than 22 mm Hg. There are many 
potential explanations for why, in reality, more 
might be related to “increased” intraocular 
pressure, including intermittent increases in 
intraocular pressure not detected at baseline 
measurement and (an unrecorded) sustained 
rise in intraocular pressure between baseline 
and subsequent development of glaucomatous 
optic nerve damage. There are also many rea- 
sons why patients with “lower” intraocular 


TABLE 3 
HYPOTHETICAL PROPORTION OF GLAUCOMA 
PATIENTS WITH PRESSURES ABOVE AND BELOW 


21 MM HG 
INITIAL INTRAOCULAR 
PRESSURE 
= 21 MM HG > 21 MM HG 

Relative risk of subsequent 

field defect (A) 1 6 
Proportion of population (B) 92 .08 
Relative risk of glaucoma 

(A x B) 92 48 
Ratio of glaucoma cases 2 to 1 
Adjusted ratio of 

glaucoma cases* 1 to 1 


“Assuming half of the glaucoma patients with an initial intraocu-. 
lar pressure of = 21 mm Hg are subsequently found, on careful ; 
follow-up, to have (or develop) higher intraocular pressure. = o = 
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pressures might appear to represent so small a 
component of clinical practice. Most important- 
ly these include the biased referral and exami- 
nation of patients detected by health fairs, 
optometrists, and even ophthalmologists be- 
cause intraocular pressure was noted to be 
“increased.” It is also probable that the rate at 
which axonal death occurs is directly related to 
intraocular pressure, and the higher the intra- 
ocular pressure, the more axons destroyed by 
any age. As a result, a greater proportion of 
subjects with “high” intraocular pressure will 
have clinically detectable glaucomatous optic 
nerve damage, the glaucomatous optic nerve 
damage will be more severe, and a larger pro- 
portion will ultimately become blind. 

The foregoing indicates that there is no fixed 
intraocular pressure boundary below which 
one never develops glaucomatous optic nerve 
damage and above which one always does. The 
only intraocular pressure boundaries fixed are 
the extremes: the minimal pressure needed to 
prevent atrophy and the very high intraocular 
pressure resulting in venous and arterial occlu- 
sion. Between those extremes exists a broad 
range of pressure that is compatible (for vary- 
ing durations in different individuals) with nor- 
mal ocular physiology. 

How then did we come to define 22 mm Hg, 
25 mm Hg, 28 mm Hg, and the like, as ‘‘abnor- 
mal’’? Recall that population surveys locate the 
‘“‘average’’ pressure at 16 to 17 mm Hg. If one 
wished to identify individuals at the greatest 
risk of glaucomatous optic nerve damage (pres- 
ent or future), it was most efficient to concen- 
trate on the 5% or 1% of individuals with the 
highest pressures, which happen to coincide 
with pressures greater than 21 and 24 mm Hg, 
respectively. They were not chosen because 
they defined abnormal; they were chosen be- 
cause they made the search for glaucomatous 
optic nerve damage more efficient. 

If there is no such thing as an abnormal 
pressure, only pressures at which the risk of 
glaucomatous optic nerve damage is higher or 
lower than average, then there is no basis for 
the term low-tension glaucoma and no reason 
to search for a discrete mechanism to explain it. 
Nor does it make sense to wake patients at 
hourly intervals in search of a pressure exceed- 
ing 21 mm Hg (although establishing diurnal 
pressure curves may be useful for manage- 
ment), nor any value in choosing one specific 
intraocular pressure as a criterion for success- 
ful intervention or adequacy of control. 


Intraocular pressure is not the only risk fac- 
tor for glaucomatous optic nerve damage; the 
risk of primary open-angle glaucoma increases 
with age, is higher in some racial groups than 
in others, and may be associated with refractive 
status. While the close dose-response relation- 
ship between intraocular pressure and glauco- 
matous optic nerve damage supports other 
data suggesting a causal relationship, it does 
not explain why some people with high pres- 
sure never develop glaucomatous optic nerve 
damage any more than it explains why some 
people with low pressures do, Obviously other 
factors, genetic, medical, or environmental, 
play a modulating role. These urgently require 
further elucidation. 


From the Dana Center for Preventive Ophthalmology 
of the Wilmer Institute and School of Public Health, 
Johns Hopkins University, Baltimore. 

Reprint requests to Alfred Sommer, M.D., Wilmer 
120, Johns Hopkins Hospital, 600 N. Wolfe St., Balti- 
more, MD 21205. 
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Accurate Ultrasonic Biometry in where ET = elapsed time, T = center plastic 
Pseudophakia thickness of intraocular lens, 2,718 = ultra- 
sound velocity in meters per second of poly- 

Jack T. Holladay, M.D., methylmethacrylate at 37 C, AL = actual axial 
and Thomas C. Prager, Ph.D. length, and 1,532 = ultrasound velocity in me- 
Department of Ophthalmology, Hermann Eye Cen- ters per second of the aphakic eye.’ Using the 
ter, University of Texas Medical School at Houston. typical assumed tissue velocity of 1,550 m/sec 
| found on most instruments, the apparent axial 

Inquiries to jack T. Holladay, M.D., Hermann Eye Cen- length would be the product of this assumed 


fer, 6411 Fannin, ent, EA velocity and the elapsed time, as shown in 
Accurate ultrasonic axial length measure- equation 2. 


ments in eyes with an intraocular lens implant 


can be important when trying to identify the Ae ALa T 

source of error in postoperative refraction.’ It is ALM50 = 1,550 Car + aL) (2) 

also extremely important for determining axial 

length symmetry for cataract surgery in the where ALM50 is the apparent axial length at 

second eye when preoperative measurements 1,550 m/sec. 

for the first eye are unavailable.’ Resolving equation 2 for the actual axial 
Most of the ultrasonic biometers currently in length (AL) yields equation 3. 

use were designed for measurements in cata- l 

ractous eyes and have assumed an average 1,532 ao 1,532 

tissue velocity of approximately 1,550 m/sec.’ AL = 1,550 ALM50 + T ( a vag) i (3) 


In many of these units, the assumed velocity 
for aphakia cannot be changed, and none of 
them are accurate when an intraocular lens is 
present. We describe a simple method for accu- 


Computing the numeric value of the final 
term yields equation 4. 


rately calculating the axial length in these situa- 1,532 

The elapsed time for a sound wave to travel ' 
the axial length of the eye equals the time to Equation 4 states that the actual axial length 
travel through the intraocular lens plus the in the pseudophakic eye can be obtained by 
time to travel through the remaining ocular multiplying the apparent axial length mea- 
tissue. This can be expressed by the relation- sured at 1,550 m/sec (ALM50) by the fraction 
ship shown in equation 1. (1,532/1,550), which converts to the aphakic 


tissue velocity, then adding 44% of the center 
T AL —T plastic thickness of the intraocular lens. If the 


ET = 7718 + -1,532 (1) ultrasonic unit can be set to a tissue velocity of 
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TABLE 
CENTER THICKNESS OF INTRAOCULAR LENS* 


DIAMETER OF LENS OPTIC 


LENS POWER 
(dD) 6 MM 7 MM 
10 0.61 0.72 
20 0.94 1.13 
30 1.30 1.60 


*Nominal values in millimeters for intraocular lenses made of 
polymethyimethacrylate. 


1,532 m/sec, then the fraction becomes 
1 (1,532/1,532) and actual axial length is ob- 
tained by simply adding 44% of the lens thick- 
ness to the meaured axial length using the 
aphakic tissue velocity. Empiric data verify 
these results.* 

For example, suppose an apparent axial 
length in a pseudophakic eye of 22.0 mm were 
obtained with a tissue velocity of 1,550 m/sec 
with a 25-diopter intraocular lens that has a 
center thickness of 1.40 mm. The actual axial 
length would be obtained by multiplying 
(1,532/1,550) times 22.0 mm to get the apparent 
aphakic axial length (21.74 mm), then adding 
44% of the 1.40-mm lens thickness (0.62 mm), 
yielding 22.36 mm. Notice that if the lens thick- 
ness effect had been ignored, the error would 
be 0.62 mm using 1,532 m/sec and 0.36 mm 
using 1,550 m/sec, resulting in an error of 1 to 2 
diopters in the predicted refraction. 

Nominal center plastic thicknesses for 6- and 
7-mm optic diameter polymethylmethacrylate 
lenses for three dioptric powers are shown in 
the Table. Exact thicknesses can be obtained 
from the lens manufacturer and depend on 
optic diameter and configuration, for example, 
biconvex, meniscus, and convexoplano. 


ete 
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Diplopia is an uncommon manifestation of 
migraine. The syndrome of ophthalmoplegic 
migraine! is typically seen in children in whom 
a third nerve palsy (and rarely a sixth nerve 
palsy) follows the headache phase. The 
findings in basilar artery migraine? may mimic 
the findings in vertebrobasilar insufficiency, 
including diplopia. 

A 10-year-old boy had recurrent headache, 
one of which was preceded by transient photop- 
sias, and severe motion sickness over a several- 
year period, which had been diagnosed as mi- 
graine. His mother has severe common mi- 
graine and his father had had one episode of 
transient scintillating scotoma without head- 
ache. I examined the boy during two episodes 
of horizontal diplopia. The first episode lasted 
approximately 20 minutes. The boy had 10 
prism diopters of comitant esotropia at near. 
He was orthophoric with distance fixation, and 
ocular versions were normal. Abduction sa- 
ccades were grossly normal bilaterally. Results 
of pupil examination were normal. No devia- 
tion was evident 30 minutes later, even after an 
attempt to dissociate the eyes with patching. 
During the second episode, 12 years later, a 
small comitant esotropia at both distance and 
near fixation occurred, which lasted 20 minutes 
and completely abated. Earlier that day he had 
suffered severe headaches necessitating anal- 
gesics and bed rest. 

Although the precise cause of the aura of 
migraine is speculative (for example, vaso- 
spasm causing ischemia, neuronal depression), 
clinical anatomic localization is usually straight- 
forward. Thus, bilateral scintillating scotoma is 
attributed to occipital dysfunction, ophthalmic 
migraine with unilateral visual loss resulting 
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from retinal or optic nerve involvement, and 
ophthalmoplegic migraine resulting from ocu- 
lomotor or abducens neuropathy. However, 
the location of the lesion that causes a transient 
comitant esotropia, as demonstrated in this 
case, remains elusive. 


References 


1. Friedman, A. P., Harter, D. H., and Merritt, 
H. H.: Ophthalmoplegic migraine. Arch. Neurol. 
7:320, 1962. 

2. Lapkin, M. L., and Golden, G. S.: Basilar artery 
migraine. A review of 30 cases. Am. J. Dis. Child. 
132:278, 1978. 


Previtreous Space Gas 
Sequestration During Pneumatic 
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The use of intraocular gas has become popu- 
lar in the management of selected retinal de- 
tachments and as an adjunct to scleral buckling 
procedures. We studied an unusual complica- 
tion of gas injection, entrapment of the gas 
bubble in the previtreous space. 


Case 1 

A 62-year-old man recently had an encircling 
scleral buckle and radial sponge placed for a 
retinal detachment. The posterior edge of the 
break gaped and subretinal fluid extended into 
the macula. A gas injection was done to close 
the break. Standard retrobulbar anesthesia was 
administered and the break treated with cryo- 
pexy. A 30-gauge, 12-inch needle was inserted 
3.5 mm posterior to the corneoscleral limbus. 
Perfluoropropane, 0.3 ml, was injected. After 
the needle was withdrawn, the bubble could be 
seen near the injection site and was noted to be 
relatively immobile. On the first postoperative 
day the gas bubble was in the same location but 
had expanded and was against the lens periph- 
eral to Wieger’s hyaloideocapsular ligament. It 


-had a partial doughnut configuration. Multiple 





= “atte mpts at head positioning failed to dislodge 
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the expanding bubble. Intraocular pressure 
was normal. The patient was taken back to the 
Operating room on the same day and the 
trapped gas was removed by inserting a 30- 
gauge needle through the pars plana, over the 
bubble, and venting it to the atmosphere. An- 
other 0.3 ml of perfluoropropane was injected 
without complication with the needle inserted 
up to the hub. The detachment was successful- 
ly repaired. 


Case 2 

A 30-year-old myopic woman underwent 
pneumatic retinopexy for repair of a primary 
retinal detachment. The eye was rotated to 
allow injection of the gas through the superior 
pars plana. The needle tip was observed while 
the gas was being injected. After injection the 
gas bubble failed to cross the central lens axis 
with forced ductions of the globe. The only 
movement seen was a subtle circumferential 
one peripheral to Wieger’s hyaloideocapsular 


ZS 
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Fig. 1 (Steinmetz, Kreiger, and Sidikaro). Top, 


Needle inserted into the previtreous space; OS, ora ~ = 


serrata; AHF, anterior hyaloidal face; WL, Wiegers- 
hyaloideocapsular ligament. Bottom, Gas bubble se- 
questered within the previtreous space. 
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Fig. 2 (Steinmetz, Kreiger, and Sidikaro). Gas bub- 
ble trapped by the previtreous space assumes an 
arcuate configuration. 


ligament. The gas was removed as in Case 1 
and new perfluoropropane injected with the 
needle inserted up to its hub. The retinal de- 
tachment was repaired successfully. 

Detachment of the pars plana epithelium 
from gas injection has been reported previous- 
ly.’ In our two cases the gas was probably 
trapped in the potential space between the lens 
and the anterior hyaloidal space (Fig. 1, bot- 
tom). 

The previtreous space is bordered by the 
following structures: anteriorly, the anterior 
pars plana epithelium and pars plicata of the 
ciliary body, and lens zonule; centrally, 
Wieger’s hyaloideocapsular ligament; posteri- 
orly, the anterior hyaloidal face; and peripher- 
ally, the anterior ciliary vitreous base*® (Fig. 1, 
top). 

Failure to penetrate the anterior hyaloidal 
face with the injecting needle and the resultant 
sequestration of the gas in the previtreous 
space may be the result of one or a combination 
of factors, including a dull needle tip, an inelas- 
tic anterior hyaloidal face, and insertion of the 
needle tip followed by its partial withdrawal 
into this space before injecting to avoid creat- 
ing small bubbles. 

Intraoperatively this complication can be rec- 
ognized by immobility of the gas bubble and 
failure of the gas bubble to cross the central 
lens axis with globe ductions. If trapped in the 
previtreous space the bubble will have an arcu- 


ate configuration, be immobile, or will slowly 
begin to circumscribe the lens peripheral to 
Wieger’s ligament (a zone measuring approxi- 
mately 8 to 9 mm in diameter)’ (Fig. 2). 

Proper treatment requires prompt recogni- 
tion of the trapped gas and removal via needle 
aspiration. New gas can then be injected after 
deeper insertion of the needle into the central 
vitreous cavity, preferably under direct obser- 
vation. If unrecognized the gas bubble trapped 
in this space could expand, creating retinal 
dialysis, lens dislocation, or cataract. 
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Incidence of Corneal Crystals in the 
Monoclonal Gammopathies 
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The monoclonal gammopathies are charac- 
terized by proliferation of a single clone of 
plasma cells that produce a monoclonal pro- 
tein. This group of disorders includes multiple 
myeloma, macroglobulinemia, primary amyloi- 
dosis, monoclonal gammopathy of undeter- 
mined significance, solitary myeloma, and oth- 
ers.' Crystalline deposits can occur in the 
corneas of patients with these disorders, al- 
though the incidence is unknown.*? Occasion- 
ally the diagnosis is first suspected on the basis 
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of a careful slit-lamp examination. In the past 
few years, we have seen two patients referred 
by ophthalmologists for evaluation of corneal 
crystals. Both patients had undiagnosed mono- 
clonal gammopathies. To determine how com- 
monly corneal crystals occur in patients with 
monoclonal gammopathy and whether slit- 
lamp examination might be a valuable screen- 
ing procedure for these disorders, two of us 
(W.M.B. and R.F.B.) examined the eyes of 100 
unselected patients with monoclonal gamm- 
opathies seen in the Hematology Department. 
All patients gave written informed consent for 
the examination. 

None of the patients had a history of severe 
ocular disease or surgery. No corneal vascular- 
ization or scarring was present. Of 100 pa- 
tients, 87 had monoclonal protein spikes noted 
on serum electrophoresis performed at the time 
of ocular examination (Table). The 13 patients 
without monoclonal protein spikes had pri- 
mary systemic amyloidosis or multiple myelo- 
ma. For each eye, we recorded whether or not 
definite corneal crystals were present and grad- 
ed the sludging of blood in the bulbar conjunc- 
tival vessels, another ocular sign of the mono- 
clonal gammopathies.* The examiners did not 
know the patients’ specific diagnoses or serum 
monoclonal protein concentrations. 

Corneal crystals were noted in only one pa- 
tient, who had fine mat-like crystals in the 
superficial half of the inferior two thirds of the 
stroma of both corneas. Both eyes had a scant, 
mucoid tear film and no sludging of blood in 
the conjunctival vessels. The patient had pri- 
mary amyloidosis. 

Sludging of blood in the conjunctival vessels 
was graded as absent (43 cases), mild (35 
cases), or moderate (22 cases). In all cases, the 


TABLE 
SERUM MONOCLONAL PROTEIN LEVELS IN STUDY 
PATIENTS 
NO. OF PATIENTS MEAN + S.D, 
WITH MONOCLONAL 
MONOCLONAL PROTEIN 
DIAGNOSIS SPIKE TOTAL (G/DL) 
Multiple myeloma 51/55 3.63 + 1.77 
Monoclonal gammopathy 20/23 1.70 + 0.55 
of undetermined 
significance 
Primary amyloidosis 12/17 1.10 + 0.67 
Macroglobulinemia ‘3 3.70 + 1.21 
Solitary myeloma 1/2 0.70 





amount of sludging was similar in both eyes. 
There was a positive correlation between the 
concentration of monoclonal protein in the 
blood and the amount of sludging (Spearman's 
rho = 0.34, P = .002), consistent with increas- 
ing blood viscosity.° 

We found corneal crystals in only one of 100 
patients with monoclonal gammopathy; there- 
fore, slit-lamp examination is not a useful 
screening procedure for this systemic disorder. 
Although an increased serum protein concen- 
tration may be necessary for the production of 
corneal crystals or conjunctival vascular sludg- 
ing in patients with monoclonal gammopathy, 
other unknown factors must also play a role. 
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Capnocytophaga is a gram-negative bacillus 
that is part of the normal human oral flora. It is 
frequently isolated in individuals with per- 
iodontitis or respiratory infections, and in im- 
munocompromised hosts with sepsis.’ Two 
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cases of keratitis were reported before 1985° 
and five cases were described in 1988.°° We 
treated a patient with keratitis who responded 
quickly to medical treatment and had a clinical 
appearance suggestive of fungal keratitis. 

A 35-year-old man was struck in his right eye 
with a foreign body while using a weed trim- 
mer. Nine days after the injury examination 
disclosed a visual acuity of 20/50 in the right 
eye and a corneal abrasion. After 36 hours of 
patching, a punctate area of staining remained 
and a combination of dexamethasone and poly- 
myxin B sulfate, four times a day, was begun 
for mild iritis. The patient returned three weeks 
later complaining of severe pain and decreased 
vision. At that time, a corneal ulcer was diag- 
nosed. The ulcer was scraped and plated onto 
appropriate media for aerobic and anaerobic 
bacteria and fungi. The patient was admitted 
for treatment with fortified tobramycin and 
cefazolin alternating every half hour. 

Because the ulcer was not healing, the pa- 
tient was referred after three days to the Cor- 
nea Service. Examination showed a 3 x 3.2-mm 
corneal ulcer elevated in places with a sur- 
rounding infiltrate and an intact epithelial edge 
(Figure). The ulcer was rescraped and again 
plated onto appropriate media. Gram stain 
showed rare polymorphonuclear leukocytes. A 
fungal corneal ulcer was suspected and a regi- 
men of natamycin every hour and commercial 
strength tobramycin every two hours was start- 
ed. Over the next three days complete epitheli- 
alization occurred and the frequency was re- 
duced to four times daily. 

Results of the first set of cultures, obtained 
only after healing of the ulcer, grew Capnocy- 





Figure (Pamel and associates). Slit-lamp photo- 
graph at 72 hours shows a gray anterior stromal 
ulceration surrounded by an infiltrate and a rim of 
healed epithelium. 


tophaga ochracea on blood and chocolate agar 
kept in a microaerophilic environment as well 
as on Brucella, K,, and Hemin anaerobic medi- 
um. The repeat set of cultures showed no 
growth; however, gingival cultures taken later 
grew C, ochracea. 

Our case showed a clinical picture typically 
seen in fungal ulcers. The patient sustained a 
corneal abrasion from a foreign body and was 
using topical corticosteroids when he devel- 
oped a delayed corneal ulcer. On culture Cap- 
nocytophaga was identified. This group of or- 
ganisms has gliding motility, capnophilic 
metabolism, and exhibits fastidious growth 
patterns on microaerophilic and anaerobic me- 
dia.'* The mode of transmission was probably 
mouth to hand to eye, since the patient had 
gingivitis, which when cultured, showed this 
organism. The lowest 50% inhibitory concen- 
trations were to penicillin, tetracycline, chlo- 
ramphenico! and clindamycin. While only in- 
termediate sensitivity to cefoxitin was noted, 
the fortified dosage and frequent regimen with 
cefazolin early in the course eradicated this 
organism within 72 hours. 

Capnocytophaga ochracea keratitis can mimic 
not only Acanthamoeba’ but a fungal corneal 
ulcer, and it is being recognized more frequent- 
ly as a cause of keratitis. Increased awareness 
of this entity, of the careful microbiologic tech- 
niques necessary to identify this fastidious or- 
ganism, and of the usual resistance to amino- 
glycosides and sometimes cephalosporins is 
necessary to begin treatment with the most 
effective antibiotics. 
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Complications of extended-wear contact 
lenses include infectious and noninfectious 
corneal ulcers, corneal edema, peripheral vas- 
cularization, and giant papillary conjunctivi- 
tis.’ Disposable soft contact lenses were de- 
signed to reduce the complications associated 
with extended-wear lenses? by providing fre- 
quent, affordable replacements. We studied a 
case of keratitis associated with disposable soft 
contact lens wear. 

A healthy 18-year-old man with no history of 
ocular disease had been wearing disposable 
soft contact lenses for five weeks. He replaced 
the lenses every two weeks. He developed 
blurred vision, pain, photophobia, and redness 
in his left eye after wearing his third pair for 
one week. He removed the left lens, but the 
symptoms continued tò get worse. 

On examination 24 hours later, best- 
corrected visual acuity was L.E.: 20/50. The left 
eye had mild eyelid edema with protective 
blepharoptosis. Results of slit-lamp examina- 
tion of the right eye were normal. The left eye 
had a moderately injected conjunctiva, and two 
superficial corneal infiltrates with overlying ep- 
ithelial defects were present. One infiltrate was 
just inferior to the visual axis and measured 2 
mm in diameter, and the other was near the 
superior corneoscleral limbus and measured 1 
mm in diameter. The anterior chamber showed 
a trace cellular reaction. The patient denied any 
trauma or manipulation of his lens after its 
initial placement. On examination, the lens had 
no deposits or defects. 

He was treated with fortified tobramycin, 14 
mg/ml, and cefazolin, 50 mg/ml, eyedrops 
every hour. Over the following two weeks, the 
infiltrates gradually resolved leaving only a 
superficial scar at each site. Visual acuity re- 
turned to 20/25. Cultures from initial corneal 
scrapings and the contact lens did not grow 
bacteria or fungi. 

Our case suggests that disposable soft con- 
tact lenses worn for one to two weeks may be 
vulnerable to some of the same complications 
as extended-wear lenses. We recommend close 
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follow-up of patients who wear disposable soft 
contact lenses as well as careful patient educa- 
tion and selection. The complications of dis- 
posable soft contact lens wear are not yet estab- 
lished, and further studies are warranted to 
assess the safety of these devices. 
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Spelling of Anhidrosis 


H. Stanley Thompson, M.D. 


Department of Ophthalmology, University of lowa 
Hospitals. 


Inquiries to H. Stanley Thompson, M.D., Department of 
Ophthalmology, University of lowa Hospitals, lowa City, 
TA 52242. 

In the November issue (Am. J. Ophthalmol. 
106:590, 1988), I came upon the word anhydro- 
sis in a context that implied a sweat deficiency. 
This is a common misspelling of anhidrosis. 
The ancient Greeks clearly distinguished be- 
tween sweat (hidros) and water (hyd6r) in their 
spelling. The connecting forms of these words 
were hidro- and hydro-. Since we borrowed these 
words from them, we should be careful not to 
confuse them. 

Most of us first encountered the word anhi- 
drosis in medical school when were told that 
the signs of Horner’s syndrome were “ptosis, 
miosis, and anhidrosis.’’ The last two words 
were generally pronounced with the emphasis 
on the long “i”: “meiosis” and “‘anheidrosis.”’ I 
suspect they came to be pronounced this way 
because any triad is easier to remember if it 
rolls off the tongue with a rhyme and a firm 
meter. Triads are, after all, nothing more than 
mnemonic devices. 

For the sake of a little jog to the memory, we 
have been taught to say these two words in a 
way that brings a wrong spelling to mind, with 
the result that we are still struggling to learn 


that miosis is not spelled meiosis, and that. 


anhidrosis is not spelled anhydrosis. 
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Correspondence 


Correspondence concerning recent articles or other mate- 
rial published in THe JouRNAL should be submitted within 
six weeks of publication. Correspondence must be typed 
double-spaced, on 8% x 11-inch bond paper with 14-inch 
margins on all four sides and should be no more than two 
typewritten pages in length. 

Every effort will be made to resolve controversies between 
the correspondents and the authors of the article before 
publication. 


Management of Anterior and Posterior 
Proliferative Vitreoretinopathy 
XLV Edward Jackson Memorial Lecture 


EDITOR: 

In the article “Management of anterior and 
posterior proliferative vitreoretinopathy. XLV 
Edward Jackson Memorial Lecture” (Am. J. 
Ophthalmol. 106:519, November 1988) by 
T. M. Aaberg, the author gives some cogent 
advice regarding management of subretinal 
proliferation. In cases in which retinal reat- 
tachment may be precluded by subretinal pro- 
liferative membranes, one possible approach 
is to remove the membranes by grasping 
them with a hook and pulling them anteriorly 
through a retinotomy. The retinotomy should 
be made perpendicular to the direction of the 
subretinal strand for most efficient removal 
with the smallest chance of damaging the reti- 
na or unduly enlarging the retinotomy site. 

For removal of these membranes, Dr. 
Aaberg recommended exerting traction tan- 
gentially to the retinal surface. I believe that 
it would be preferable to exert this traction at 
an angle normal to the retinal surface rather 
than tangential. Normal to the retinal surface 
is the only force vector at which there is no 
component parallel to the retinal surface that 
could tear or enlarge the retinotomy. 

ROBERT J. SCHECHTER, M.D. 
Los Angeles, California 


Reply 


EDITOR: 
I appreciate the thoughtful correspondence 
of Dr. Schecter regarding the removal of sub- 


retinal membranes. The incision should be 
parallel to the nerve fiber layer to minimize 
damage to the axons. I agree that initially the 
membrane is drawn into the vitreous cavity 
(as was shown in Figure 8). However, once 
the membrane is partially mobilized, I find 
the membrane can best be stripped free of 
these subretinal attachments with as little en- 
largement of the retinotomy as possible by 
pulling tangential to the retinal surface. If 
continued traction is perpendicular to the ret- 
ina, the residual attachments subretinally fix- 
ate the membrane and the vector force at the 
retinotomy site serving to enlarge the open- 
ing. 

THOMAS M. AABERG, M.D, 

Atlanta, Georgia 


The Development of Lacquer Cracks in 
Pathologic Myopia 


EDITOR: 

In the article “The development of lacquer 
cracks in pathologic myopia” by Richard M. 
Klein and Stuart Green (Am. J. Ophthalmol. 
106:282, September 1988), the authors state 
that histologic examination of lacquer cracks 
has not been previously reported. The histo- 
pathology of lacquer cracks was reviewed by 
Green, W. R.: Retina. Myopia. In Spencer, 

W. H.: Ophthalmic Pathology. An Atlas and 
Textbook, ed. 3. Philadelphia, W. B. Saunders, 
1985, vol. 2, chap. 8, pp. 914-920. 
WILLIAM W. MILLER, M.D. 
San Francisco, California 


Reply 


EDITOR: 

We would like to thank Dr. Miller for bring- 
ing to our attention the reference on the his- 
topathology of lacquer cracks. 

RICHARD M. KLEIN, M.D. 
New York, New York 
STUART GREEN, M.D. 
Piscataway, New Jersey 








BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Ocular Motility. By Virginia Carlson Hansen. 
Thorofare, New Jersey, Slack inc., 1988. Soft- 
cover, 127 pages, index, illustrated. $30 


Reviewed by M. L. Mazow 
Houston, Texas 


This book is one of a series specifically writ- 
ten for ophthalmic technologists and assis- 
tants. In the preface, the author expresses the 
hope that this book will change opinions about 
ocular motility and “transform its frustrations 
into challenges.” 

The reader is led through the techniques of 
the examination and is shown how careful 
history taking can narrow the differential diag- 
nosis and thus change the sequence of the tests 
in the examination. The role of the ophthalmic 
medical assistant in patient care is also ex- 
plored. 

There are a few problems. Putting quick sum- 
maries in the margins of the pages is a good 
idea, but when placed on the wrong page, they 
only frustrate the reader. Sometimes special- 
ized words like “saccade” or “‘electromyogra- 
phy” are thrown in without explanation or 
definition. The section on amblyopia, although 
thorough, fails to include the currently recom- 
mended patching regimen for children under 
1 year of age. 

This book does, however, provide the basic 
information for a fundamental understanding 
of strabismus and for the evaluation, work-up, 
and management of motility problems by the 
ophthalmic medical technologist. I applaud 
Ms. Hansen for helping to make this material 
available. 


Retinopathy of Prematurity. Problem and Chal- 
lenge. Edited by John T. Flynn and Dale L. 
Phelps. New York, Alan R. Liss, Inc., 1988. 345 
pages, index, illustrated. $140 


Reviewed by Ron V. KEECH 
lowa City, lowa 


This book is based on the proceedings of a 
symposium on retinopathy of prematurity held 
at the National Institutes of Health in 1985 and 


¿>> has come to press without mention of the 
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recently published preliminary findings of the 
Multicenter Trial of Cryotherapy for Retinopa- 
thy of Prematurity. It is nevertheless the best 
available overview of the condition, of the basic 
research being done, of the pathophysiologic 
mechanisms, and of the controversies in the 
management of retinopathy of prematurity. 

The clinician will find in this book discussion 
of diagnostic techniques, the classification of 
the disease, and various treatment approaches 
such as cryopexy, scleral buckling, and vitrec- 
tomy. Long-term ocular problems such as re- 
fractive error, amblyopia, and glaucoma are 
also discussed. Any ophthalmologist with an 
interest in this condition should own a copy of 
this book. 


The Mathematical Tourist. By ivars Peterson. 
New York, W. H. Freeman and Company, 1988. 
240 pages, index, illustrated. $17.95 


Reviewed by FRANK W. NEWELL 
Chicago, [llinots 


This is a popularization of modern mathe- 
matics that explores many of the intriguing 
puzzles in the field: proof that four colors are 
enough to fill every conceivable map that can 
be drawn on a flat sheet of paper so that no 
country sharing a common boundary has the 
same color; the mathematical basis of comput- 
ed tomography, modern cryptography, prime 
numbers, and factoring, and so on through 
knots, soap bubbles, the fourth dimension, 
chaos, and many other topics of mathematical 
interest. This volume is for those of us who are 
awed by the questions asked by modern mathe- 
maticians and baffled by their methods. 


Books Received 


AFB Directory of Services for Blind and Visually 
impaired Persons in the United States, ed. 23. 
By American Foundation for the Blind. New York, 
American Foundation for the Blind, Inc. 378 
pages, index, soft cover. $39.95 


This directory lists low-vision clinics, state 
commissions for the blind, vocational rehabili-. 
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tation agencies, employment training pro- 
grams, talking book and braille libraries, dog 
guide schools and services, and much more. 
Clear explanations are given of how to obtain 
these services. It is a valuable reference work. 
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Basic Refraction Techniques. By David D. Mi- 
chaels. New York, Raven Press, 1988. 188 
pages, index, illustrated. $31.50 


A step-by-step manual consisting chiefly of 
material distilled from the author’s 1985 text- 
book. A good starting place for the novice. 


Molecular Biology of the Eye. Genes, Vision, 
and Ocular Disease. UCLA Symposium on 
Molecular and Cellular Biology, New Series, 
vol. 88. Edited by Joram Piatgorsky, Toshimichi 
Shinohara, and Peggy S. Zelenka. New York, 
Alan R. Liss, Inc., 1988. 471 pages, index, illus- 
trated. $95 


Anyone interested in the molecular mecha- 
nisms of the eye and its diseases will find this 
collection of 45 papers valuable and stimulat- 
ing. It represents the current state-of-the-art of 
molecular ophthalmology. 





Obituary 





PLACIDUS JOSEPH LEINFELDER 
1905-1988 


Placidus Joseph Leinfelder, professor emeri- 
tus of ophthalmology at the University of lowa, 
and known throughout his life as ‘’P.J.,’’ died 
Nov. 9, 1988, at the age of 83. 

P.J. had been associated with the Depart- 
ment of Ophthalmology for many years. Born 
and raised in LaCrosse, Wisconsin, he earned 
his B.A. and M.D. degrees and completed his 
internship at the University of Wisconsin, then 
came to Iowa in 1930 to be one of C. S. 
O’Brien’s ophthalmology residents. He joined 
the faculty as an instructor in 1934 and became 
full professor in 1946. When he retired in 1973, 
he had been seeing eye patients in the depart- 





Placidus Joseph Leintelder 
1905-1988 


ment and doing three to five cataract extrac- 
tions most Friday mornings for longer than 
anyone else in the department could remem- 
ber. 

P.J. didn’t call himself a neuro-ophthal- 
mologist, but that was clearly where his inter- 
ests lay. This was acknowledged by O’Brien in 
1938 when P.J. was named the head of a neuro- 
ophthalmology section in the department. 
P.J.’s American Ophthalmological Society the- 
sis, accepted in 1938, was on ‘Retrograde de- 
generation in the retina and optic nerves.” He 
gave courses at the Academy on neuro- 
ophthalmic topics from 1937 to 1969. During 
the same years his talks to various midwest 
state medical societies resulted in publications 
such as “‘Papilledema and optic neuritis,” 
“Misconceptions in neuro-ophthalmology,” 
“Why test visual fields?,” “The diagnosis and 
treatment of ocular neuroses,” and “The diag- 
nostic significance of some ocular complaints.” 

Some of P.J.’s earliest investigative work was 
in biochemistry (with Peter Salit) and on 
roentgen-ray cataracts (with H. D. Kerr), and 
these two subjects came together for him 20 
years later in a series of papers on the metabo- 
lism of the crystaline lens and on experimental- 
ly produced radiation cataracts. This, in turn, 
led to a period of service on the Advisory 
Committee to the Atomic Bomb Casualty Com- 
mission. 
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The faculty and residents of the Department of Ophthalmology at the University of lowa in 1936. Front row, 
left to right: Alson E. Braley, P. J. Leinfelder, Cecil Starling O’Brien, Phillips Thygeson, Carl A. Noe, William 
Lanou. Back row, left to right: Ralph H. Gilbert, Erwin W. Newman, Maynard A. Wood, James H. Allen, Jacob F. 


Schultz. 


He retired at age 68, but he stayed in the 
department part-time for another five years, 
taking care of some of his old patients who had 
known no other ophthalmologist for 30 to 40 
years, making himself available to the resi- 
dents, and serving as the voice of experience at 
department faculty meetings. It was gracefully 
done. He was a model for all retiring professors 
—wise, alert, ready with sound advice but not 
offering it until it became perfectly clear that all 
of us young fools were going to keep blathering 
along without ever getting to the heart of the 
problem. He was kind, avuncular, and ap- 
proachable, and during those years he earned 
our deepest respect for his knowledge, his 
clinical wisdom, and his humanity. We still 
miss him. 


H. STANLEY THOMPSON 





Meetings 





OCULAR MICROBIOLOGY AND 
IMMUNOLOGY GROUP: 
22nd ANNUAL MEETING 


The 22nd annual meeting of the Ocular Mi- 
crobiology and Immunology Group was held 
Oct. 7, 1988 at the Riviera Hotel in Las Vegas. 

R. H. S. Langston and D. M. Meisler de- 
scribed six cases of infectious crystalline kera- 
topathy. They noted that these cases and 16 
other cases from the literature were caused by 
Streptococcus viridans and other organisms such 
as S. mitans, Staphylococcus aureus, and Candida. 
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Many patients had underlying herpes simplex 
keratitis and had been treated with intensive 
topical corticosteroids. They mentioned that 
crystalline keratopathy was difficult to manage 
by medical therapy alone, and that debride- 
ment or therapeutic keratoplasty was often 
necessary. 

T. O’Brien, M. Sawusch, S. Updegraff, J. 
Dick, and J. Gottsch compared topical therapy 
of methicillin-resistant Sf. epidermidis with 
cefazolin, cefazolin plus tobramycin, vancomy- 
cin, and ciprofloxacin in a rabbit model. Treat- 
ment with ciprofloxacin and vancomycin re- 
sulted in a significant reduction in bacterial 
counts compared with the other antibiotics. 

D. F. Goodman and J. D. Gottsch reported 
two cases of methicillin- and gentamicin- 
resistant St. epidermidis treated successfully 
with topical vancomycin. 

C. Newton described a 24-year-old contact 
lens wearer who developed bacterial keratitis 
caused by Bacteroides gingivalis. The patient 
denied putting the contact lenses in his mouth, 
but was using distilled water to clean his lens- 
es. The organism was sensitive to an entire 
panel of antibiotics except metronidazole. 

J. Robin, R. Chan, M. Jackson, and A. Y. 
Matoba described the use of fluorescein- 
conjugated lectins for the visualization of my- 
cobacteria. Concanavalin A and wheat germ 
agglutinin produced the brightest degree of 
organism fluorescence, and these glycopro- 
teins can be used to stain many other classes of 
organisms. 

S. Holland, S. Pflugfelder, D. Miller, and G. 
Rosenwasser described a 35-year-old extended- 
wear soft contact lens wearer who developed 
an St. aureus corneal ulcer and extensive necro- 
tizing scleritis. Pseudomonas aeruginosa was cul- 
tured from the sclera and after enucleation, 
both P. aeruginosa and Bacillus cereus were cul- 
tured from the sclera. The patient was found to 
be lymphopenic and seropositive for human 
immunodeficiency virus (HIV). They suggested 
that bacterial ocular infections may be more 
severe in HIV-infected individuals. 

S. D. Schwartz, R. B. Phinney, D. A. Lee, 
and B. J. Mondino described the use of thera- 
peutic collagen shields to release gentamicin 
and vancomycin individually or in combina- 
tion. The shields were presoaked with the anti- 
biotic and placed in rabbit eyes. Most of the 
antibiotic was released during the first 30 min- 
utes (for gentamicin) and the first six hours (for 
vancomycin). Antibiotic levels in the tears, cor- 
nea, and aqueous humor were comparable or 
higher than those achieved by drop therapy. 


J. J. Reidy, B. M. Gebhardt, K. Padumane, 
and H. E. Kaufman described the ocular phar- 
macokinetics of cyclosporine delivered by col- 
lagen corneal shields. The shields were pre- 
soaked with cyclosporine and placed on rabbit 
eyes. Cyclosporine levels were higher in the 
cornea and aqueous humor than levels 
achieved by cyclosporine eyedrops. 

R. W. Snyder, R. A. Hyndiuk, S. B. Koenig, 
and M. L. McDermott described continuous 
delivery of antibiotic with a miniature portable 
medication pump. The antibiotic was delivered 
to the eye through a thin, flexible Silastic tube. 
The authors have treated severe bacterial kera- 
titis with this technique and believe it has 
advantages over other types of antibiotic deliv- 
ery. 
P. A. Asbell, P. J. Sakol, and Y. S. Sang 
described a case of Candida keratitis after pene- 
trating keratoplasty. The organism was cul- 
tured from the donor cornea at the time of 
surgery. Treatment consisted of topical natamy- 
cin and miconazole, and oral ketocona- 
zole. This case, and others described in the liter- 
ature, are extremely difficult to treat and the 
authors believed that removal of the graft early 
might be helpful. They also raised the question 
of whether an antifungal medication should 
be added to the eyebank culture medium. 

D. O'Day, G. Foulds, R. Robinson, T. Wil- 
lams, and S. Head described the accumulation 
of fluconazole in the rabbit cornea after oral 
administration of the drug. This water-soluble 
antifungal agent showed excellent oral absorp- 
tion, good penetration into the rabbit eye, good 
activity against fungal organisms, and few side 
effects. They recommended divided doses rath- 
er than a single dose, and because the drug is a 
static drug, they believe long-term therapy will 
be necessary. 

J. H. Brinser and L. R. Groden reviewed 168 
patients from whom Bacillus species were iso- 
lated from ocular sources. Eighty-eight percent 
were isolated from the eyelids or conjunctiva, 
and organisms were most sensitive to amino- 
glycosides and vancomycin. 

W. T. Driebe, G. A. Stern, R. Epstein, and 
G. S. Visvesvara described a potential role for 
topical clotrimazole in the treatment of Acan- 
thamoeba keratitis. In two patients who failed 
conventional therapy including multiple anti- 
amebic medications, clotrimazole was success- 
ful in controlling recurrent infection after pene- 
trating keratoplasty. Three other patients had 
an excellent response to medical therapy when 
clotrimazole and other anti-ameba agents (pro- 
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pamidine isethionate and neomycin sulfate- 
polymyxin B sulfate-gramicidin) were used. 
Clotrimazole 1% suspension formulated in arti- 
ficial tears or commercially available clotri- 
mazole cream were used. 

M. S. Osato, S. Wong, K. R. Wilhelmus, and 
D. B. Jones found ciclopirox olamine, a pyri- 
done antifungal agent that adversely affects 
cellular metabolism in susceptible fungi, to bea 
potentially useful medication for the treatment 
of amebic keratitis. The drug was effective in 
treating amebic keratitis in rabbits. 

T. Rabinovitch, S. S. Weissman, H. B. Ostler, 
J. D. Sheppard, D. N. Skorich, and R. Biswell 
discussed the diagnostic signs and symptoms 
of Acanthamoeba keratitis and its therapeutic 
options. Pain was out of proportion to the 
corneal findings and correlated with radial 
neurokeratitis. Corneal sensation was de- 
creased or absent in most cases and most were 
culture positive. Corticosteroid treatment led 
to a greater delay in diagnosis and an inevitable 
surgical form of treatment. 

M. Cobo, A. Proia, and G. Klintworth de- 
scribed a case of ‘‘pseudoacanthamoeba” kera- 
titis. They suggest that Acanthamoeba keratitis 
may be overdiagnosed and mistaken for other 
entities such as herpes simplex keratitis. They 
stated that visualization of the organism on the 
biopsy specimen was not sufficient evidence 
for infection and that cultures were necessary 
to make a firm diagnosis. 

G. O. D. Rosenwasser, S. P. Holland, S. C. 
Pflugfelder, and M. Lugo described three pa- 
tients with keratitis related to topical anesthetic 
abuse. All cases were initially diagnosed as 
Acanthamoeba, but cultures were uniformly neg- 
ative. 

C. M. Kirkness and L. A. Ficker described the 
role of penetrating keratoplasty in the manage- 
ment of acute suppurative keratitis. A wide 
range of infecting organisms was found, al- 
though Streptococci were the most common 
(22%). Corneal transplants were performed in 
21 eyes and nine achieved a final visual acuity 
of 20/60 or better. Failure was the result of graft 
rejection or persistent infection. Despite these 
complications, the authors believed the results 
were encouraging when grafts were needed to 
save the eye. 

M. Mannis, J. Cullar, C. Murphy, M. Selsted, 
and T. Reid described the use of defensins for 
the eradication of ocular pathogens in vitro. 
Defensins are small antimicrobial peptides that 
have been isolated from macrophages and neu- 


_ — trophils. They are major components of the 
= oxygen-independent microbial killing path- 


way. They are effective in vitro against a wide 
variety of ocular pathogens. Defensins present 
potent new antimicrobial agents that may also 
promote wound healing. 

J. D. Sheppard, J. Schachter, C. R. Dawson, 
P. Courtright, J. Moncada, and A. Lorincz de- 
scribed the use of DNA probes to identify 
Chlamydia in conjunctival smears. Organisms 
could be identified by the DNA probe as well as 
by MicroTrak direct fluorescent antibody, 
Chlamydiazyme enzyme immunoassay, 
Giemsa cytology, and cell culture isolation. 
Isolation of the organisms by culture may be 
difficult because of possible Chlamydia growth 
arrest by lymphokines. 

T. Roussel, S. Pflugfelder, E. R. Olson, T. 
Rice, D. Meisler, G. Hall, and D. Miller de- 
scribed delayed onset, chronic postoperative 
endophthalmitis associated with Actinomyces 
species in four patients. This gram-positive, 
nonspore-forming anaerobic bacillus produced 
a clinical picture similar to that of Propioni- 
bacterium acnes, and all cases responded to in- 
traocular, topical, and systemic antibiotic ther- 
apy as well as pars plana vitrectomy and partial 
iridectomy. The authors emphasized the need 
to perform anaerobic cultures in all unexpected 
cases of chronic postoperative inflammation. 

S. K. Wong, D. M. Meisler, H. B. Cohen, 
Z. N. Zakov, and G. Hall described chronic 
infectious endophthalmitis after cataract sur- 
gery and lens implantation caused by P. acnes 
and Candida parapsilosis. The authors believed 
that low virulent organisms such as these pro- 
duce similar clinical features, including an in- 
dolent course with late onset intraocular in- 
flammation, granulomatous iridocyclitis, and a 
plaque on the posterior capsule. 

S. A. F. Al-Hazzaa and J. A. Gammon de- 
scribed a case of Serratia marcescens endophthal- 
mitis in a newborn infant. This gram-negative 
bacillus may have been a hospital-acquired or- 
ganism since the baby was ill from birth and 
had an umbilical artery catheter. 

J. Baum, M. Barza, and E. Lynch described 
the vitreal pharmacokinetics of third- 
generation cephalosporins in rabbits. These 
agents, particularly cefepime, have advanta- 
geous pharmacokinetic properties after intra- 
vitreal injection, but are likely to have little 
value when administered subconjunctivally. 

G. A. Stern, M. Adi, J. Hines, J. Silbiger, S. 
Goldey, and Z. S. Zam reported further results 
of their studies on bacterial endophthalmitis in 
the rabbit. They showed that in a “late treat- 
ment” model, a single intravitreal antibiotic 
injection does not decrease the intravitreal con- 
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centration of bacteria over untreated controls. 
However, the use of repetitive intravitreal anti- 
biotic injections does significantly reduce the 
number of intravitreal organisms. Also, vitrec- 
tomy combined with a single intravitreal antibi- 
otic injection was more effective in reducing 
the concentration of bacteria than a single in- 
travitreal injection alone. 

M. L. Coats and G. A. Peyman investigated 
the effects of intravitreal amphotericin B with 
and without dexamethasone in exogenous fun- 
gal endophthalmitis in the rabbit. They con- 
cluded that the addition of corticosteroids 
promotes clearance of the destructive inflam- 
matory process. There was no evidence that 
corticosteroids enhance fungal replication. 

A. A. Bialasiewicz described a 25-year-old 
patient with acute borreliosis (Lyme disease) 
who had papilledema, retinal perivasculitis, 
and demyelinating lesions. The patient im- 
proved and antibody titers for Lyme disease 
decreased after treatment with tetracycline and 
corticosteroids. 

R. P. Kowalski and Y. J. Gordon compared 
four different rapid diagnostic tests for ocular 
herpes simplex. They concluded that there is 
no ideal rapid direct test for herpes at the 
present time and that clinical examination re- 
mains the primary criterion for diagnosis of 
herpetic infection and the initiation of antiviral 
therapy. 

J. Colin, F. Malet, C. Bodin, and C. Bonne 
described the effect of nonsteroidal anti- 
inflammatory agents on herpes simplex kerati- 
tis. Unlike corticosteroids, the nonsteroidal 
anti-inflammatory agents did not enhance ocu- 
lar herpes infection. 

C. F. Beyer, J. J. Reidy, J. M. Hill, and H. E. 
Kaufman showed that topical trifluridine re- 
duces viral shedding and corneal lesions in 
reactivated herpes type 1 infection induced by 
intravenous cyclophosphamide and dexameth- 
asone. The results suggest that prophylactic 
treatment with trifluridine can reduce the inci- 
dence and severity of a recurrent epithelial 
keratitis. 

M. P. Langford, J. A. Colacino, 5. B. Mah- 
joub, and J. P. Ganley described the biochemi- 
cal and biological properties of a retinovirulent 
herpes simplex type 2 virus. The retinovirulent 
herpes virus exhibited similar deoxy- 
purimidine kinase activity and an interferon 
sensitivity similar to herpes simplex type 1 in 
vitro, while being more related antigenically 
and biochemically to herpes simplex type 2. 

Y. Centifanto and E. Porretta described geno- 
mic differences in different isolates of type 1 


herpes simplex virus. Analysis of the DNA of 
closely related viral strains can be used to 
identify those regions responsible for the dif- 
ferent disease manifestations in ocular disease. 

S. Pflugfelder, S. G. Tseng, J. Pepose, M. A. 
Fletcher, R. L. Font, and G. Pearson proposed a 
chronic viral infection as a possible cause for 
aqueous tear deficiency. In 38 tear-deficient 
patients they found decreased numbers of total 
lymphocytes and T helper cells, depressed cell- 
mediated immunity, and polyclonal B cell acti- 
vation. Epstein-Barr virus or cytomegalovirus 
could be responsible for the chronic viral infec- 
tion. 

J. E. Sutphin and J. B. Ward described corneal 
complications of Epstein-Barr virus infections 
in two cases. Ring-shaped or nummular infil- 
trates were present and serologic studies were 
important in making a diagnosis. 

M. Nanda, V. T. Curtin, J. Hilliard, N. Bern- 
stein, and R. D. Dix described retinitis associat- 
ed with herpes B virus infection. The patient 
was a 37-year-old laboratory technician who 
sustained a penetrating wound fron a rhesus 
monkey and died from a progressive ascending 
encephalomyelitis. Vitreous cultures from both 
eyes and retinal cultures from the right eye 
were positive for Herpesvirus simiae. One eye 
had multifocal, necrotizing retinitis, panu- 
veitis, vitritis, and optic neuritis. This was the 
first histopathologic examination of an eye 
from a patient who developed a fatal herpes B 
virus infection. 

M. H. Friedlaender, J. Sweet, and P. Stein 
described a human model of allergic conjuncti- 
vitis. Cat dander was instilled in the eyes of 
allergic patients to elicit an immediate conjunc- 
tival inflammatory response. The allergen dose 
needed to produce a moderate conjunctival 
response was 30,000 to 50,000 times greater 
than the amount of allergen needed to produce 
a moderate skin reaction. Neutrophils were the 
predominant cell in conjunctival scrapings; 
however, eosinophils were also prominent. 

S. Bonini, S. Bonini, M. G. Bucci, A. Berruto, 
M. Centofanti, M. Schiavone, and M. R. 
Allansmith described the clinical and cellular 
events following allergen challenge in human 
hay fever. They performed conjunctival provo- 
cation tests using rye grass allergen. The tear 
fluid cytology showed an increase of inflamma- 
tory cells, especially neutrophils and eosino- 
phils. The cellular inflammatory reaction re- 
mained increased for 24 hours. They noted that 
such allergic reactions may be prolonged rather 
than biphasic. 

S. I. Butrus, K. I. Ochsner, M. B. Abelson, 
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and L. B. Schwartz detected tryptase in tears 
after allergen conjunctival provocation, topical 
application of compound 48/80, and two min- 
utes after eye-knuckle rubbing. The allergen- 
induced rise in tryptase was attenuated in two 
of five patients pretreated with cromolyn. Tear 
tryptase may be used as a specific marker for 
mast cell-dependent events and for evaluating 
different mast cell stabilizing agents. 

M. C. Calonge, R. M. Briggs, M. R. Allan- 
smith, and K. J. Bloch compared a passive and 
active model of ocular anaphylaxis in the guin- 
ea pig. In the passive model, guinea pigs were 
injected subconjunctivally with guinea pig 
anti-DNP-BGG antiserum rich in IgG-1 anti- 
bodies. Fourteen hours later, both eyes were 
challenged topically with di-DNP-lysine. For 
the active model, guinea pigs were injected 
with DNP-BGG emulsified in complete 
Freund’s adjuvant. Thirty days later, one eye 
was challenged with di-DNP-lysine. Immedi- 
ately before challenge, guinea pigs were inject- 
ed intravenously with 1% Evans blue dye. After 
30 minutes, conjunctival and periorbital edema 
and bluing were recorded and ocular tissues 
were weighted. The clinical responses of pas- 
sive and active models were similar. However, 
the eyelids and conjunctiva of the passive 
group contained more blue dye. 

A. Leonardi, R. M. Briggs, K. J. Bloch, and 
M. R. Allansmith described the histologic 
changes in ocular tissues undergoing early and 
late phase anaphylactic reactions. The late 
phase reaction occurred six to 12 hours after the 
immediate reaction in the guinea pig. Mast cell 
degranulation was prominent in the early 
phase, while neutrophil, eosinophil, and baso- 
phil accumulation were more marked in the late 
phase. 

S. J. Weissman, N. Hussein, T. Rabinovitch, 
and H. B. Ostler described the conjunctival 
sequelae of graft vs host disease. This condi- 
tion followed bone marrow transplantation in 
three patients and was characterized by cicatri- 





zing conjunctivitis, conjunctival keratinization, 
symblepharon, and lower palpebral conjuncti- 
val ulcerations. Topical retinoic acid appears 
promising for symptomatic relief. 

S. B. Mahjoub, Y.-K. Au, R. P. Misra, J. P. 
Ganley, and M. P. Landford described Ia anti- 
gen expression by corneal endothelial cells dur- 
ing allograft rejection in the rabbit. The Ia 
antigen expression occurred at the leading 
edge of the rejection and may have been related 
to interferon stimulation. 

G. W. Zaidman described a patient who de- 
veloped uveitis and siderosis from a small me- 
tallic foreign body on the peripheral iris. The 
patient had had a penetrating injury to the eye 
32 years earlier and had no pain and discomfort 
in the eye until the uveitis developed. Removal 
of the foreign body led to rapid resolution of 
the uveitis, but the patient developed de- 
creased vision related to corneal edema and 
cataract formation. 

D. Seal, L. Ficker, and P. Wright tested 70 
patients with staphylococcal blepharitis for de- 
layed hypersensitivity to staphylococcal anti- 
gens. Relatively few patients showed delayed 
hypersensitivity responses to Staphylococcus. 

E. J. Holland, C.-C. Chan, A. G. Palestine, 
J. J. Rowsey, and R. B. Nussenblatt described 
two patients with ligneous conjunctivitis who 
responded to treatment with cyclosporine eye- 
drops. Use of a 2% solution over several 
months resulted in complete resolution in one 
patient and slower recurrences in the other 
patient. 

S. Tuft, D. Seal, M. Kemeny, and R. Buckley 
postulated that the origin of inflammation in 
atopic keratoconjunctivitis was related to 
staphylococcal protein A on the conjunctival 
mucosa which could activate inflammatory 
cells. Atopic patients had heavy colonization of 
Staphylococcus on their eyelids and conjunctiva. 
There was no specific connection to IgE. How- 
ever, Staphylococcus or related toxins could play 
an etiologic role. 

MITCHELL H. FRIEDLAENDER 




















ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


British Journal of Ophthalmology 


The consensual ophthalmotonic reaction. Gib- 
bens, M. V. (Dept. Ophthalmol., St. Thomas's 
Hosp., London, England SE1 7EH). Br. J. Oph- 
thaimol. 72:746, 1988. 


The ophthalmotonic reaction is defined as a 
pressure change in the contralateral eye when 
one eye only is being treated with a pressure 
lowering drug. To evaluate this response, the 
authors treated 13 normal and 13 ocular hyper- 
tensive patients with timolol, pilocarpine, and 
epinephrine. In the hypertensive group, there 
was a consensual fall in intraocular pressure for 
all drugs tested. In the normotensive group, a 
significant consensual drop in pressure was 
seen only with timolol. The obvious, but not 
fully supported, explanation is that there is 
systemic absorption of the drug that affects the 
fellow eye. Therefore, the untreated eye may 
not be a good control to determine whether a 
drug is effective. (2 figures, 3 tables, 19 
references)—David Shoch 


Long-term follow-up of a prospective trial of 
argon laser photocoagulation in the treatment 
of central serous retinopathy. Ficker, L., Vaf- 
idis, G., While, A., and Leaver, P. (Professorial 
Unit, Moorfields Eye Hosp., City Rd., London, 
England EC1V 2PD). Br. J. Ophthalmol. 72:829, 
1988. 


In a prospective randomised trial of argon 
laser photocoagulation in the management of 
central serous retinopathy, long-term follow- 
up (6.4 to 12.1 years) revealed no evidence that 
treatment significantly influenced the visual 
outcome as measured by the Snellen chart and 
by the Farnsworth-Munsell 100-hue test. Treat- 
ment did not reduce either the recurrence rate 
or the prevalence of chronic disease. Complica- 
tions of treatment were uncommon. The justifi- 
cation for argon laser photocoagulation ap- 
pears to be limited to the hastening of 
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symptomatic relief by earlier resolution of ser- 
ous detachment. (4 figures, 23 references)— 
Authors’ abstract 


Photocoagulation of raised new vessels by 
long-duration low-energy argon laser photo- 
coagulation. A preliminary study. Zeki, S. M., 
and Dutton, G. N. (Tennent Inst. Ophthalmol., 
Univ. Glasgow, Western Infirm., Glasgow, Scot- 
land G11 6NT). Br. J. Ophthalmol. 72:837, 1988. 


A 29-year-old man with Eale’s disease, in 
whom repeated photocoagulation of the ische- 
mic retina failed to reduce the neovasculariza- 
tion, was treated at two adjacent points along 
the feeder vessels with 0.15 W and a 50-pm spot 
size delivered continuously for 30 seconds. 
Because this caused a small hemorrhage, a 
power setting of 0.1 W with a duration of 60 
seconds was used. Within four days, the ves- 
sels had closed and after six months no new 
vessels were seen. Long-duration, low-energy 
burns apparently heat the vessels slowly and 
thus reduce the danger of disruption. (5 fig- 
ures, 15 references)—David Shoch 


European Journal of Cancer and 
Clinical Oncology 
immunocytochemical parameters in ocular ma- 
lignant melanoma. Beckenkamp, G., Schafer, 
H., and Von Domarus, D. (Augenklinik der 
Universitat, Martinistr, 52, D-2000 Hamburg 20, 
West Germany). Eur. J. Cancer Clin. Oncol. 

24:541, 1988. 


In a study of a broad spectrum of immuno- 
cytochemical markers in 41 patients with mela- 
nomas, 16 specimens were obtained from pa- 
tients with ocular and cutaneous nevi and 25 
from those with malignant melanomas. In con- 
trast to cutaneous and conjunctival melano- 
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mas, intraocular melanomas contained only 
small amounts of S-100 protein, which is there- 
fore unreliable as a marker for intraocular tu- 
mors. The most useful antibody was HMB-45, 
which clearly marked cutaneous and ocular 
melanomas. It was highly specific for melano- 
ma cells and was negative for ocular melano- 
cytes. It was particularly suitable for identify- 
ing isolated melanoma cells. (2 figures, 2 
tables, 5 references)—David Shoch 


Journal of Infection 


Optic neuropathy in Borrelia infection. Gustaf- 
son, R., Svenungsson, B., and Unosson-Halinas, 
K. (Dept. Infect. Dis., Roslagstull Hosp., Stock- 
holm, Sweden). J. Infect. 17:187, 1988. 


A patient, who lived in Sweden, had a posi- 
tive serologic test for the spirochete Borrelia. He 
was treated with benzylpenicillin. Approxi- 
mately five months after the onset of symptoms 
and approximately one month after treatment, 
the patient developed a sudden loss of vision in 
his left eye. Despite corticosteroid therapy, 
visual acuity gradually fell to light perception 
and he began to lose vision in the right eye. 
There was no other evidence of neurologic or 
vascular disease. This may have been a direct 
result of invasion of the optic nerve by the 
spirochete or perhaps an immunomediated in- 
flammation. (3 references)—David Shoch 


Journal of Inherited Metabolic 
Disease 


A closer look at the eye in homocystinuria. A 
screened population. Burke, J. P., O'Keefe, M., 
Bowell, R., and Naughten, E. R. (Dept. Ophthal- 
mol., Metabolic Unit, Children’s Hosp., Temple 
St., Dublin 1, Ireland). J. Inher. Metab. Dis. 
11:237, 1988. 


Nineteen patients had homocystinuria char- 
acterized by a deficiency in cystathionine-beta- 
synthetase. In fourteen of the patients a low 





methionine diet and massive doses of pyridox- 
ine were begun at an average age of 22 days. 
The five remaining patients did not begin treat- 
ment until an average age of almost 40 years. In 
Group 1, two patients were severely myopic, 
but no patient had ectopia lentis. In Group 2, 
three of the five patients had ectopia lentis 
when examined and the other two developed 
dislocated lenses during the follow-up period. 
Although this series is small, it seems to indi- 
cate that prompt diagnosis at an early age and 
institution of appropriate dietary and vitamin 
therapy may prevent or at least delay the onset 
of ectopia lentis. (1 figure, 6 references)— 
David Shoch 


Neurology 


Electrophysiology versus psychophysics in the 
detection of visual loss in pseudotumor 
cerebri. Verplanck, M., Kaufman, D. I., Parsons, 
T., Yedavally, S., and Kokinakis, D. (B-309 West 
Fee Hall, Michigan State Univ., East Lansing, MI 
48824). Neurology 38:1789, 1988. 


The authors examined 15 women with 
pseudotumor cerebri using Goldmann visual 
fields, contrast sensitivity studies, and visual- 
evoked potentials to document visual loss at an 
early stage. The findings were compared to 
those in a group of 45 women who had no 
neurologic or ocular disease. In women with 
pseudotumor cerebri, 13 of 30 eyes had abnor- 
mal visual fields and 18 eyes had abnormal 
contrast sensitivity. The visual-evoked poten- 
tial was abnormal in only five eyes. In nine 
eyes, the visual loss was detected only by 
contrast sensitivity. In five eyes, the only ab- 
normal finding was in perimetry and only in 
one eye was the visual-evoked potential the 
sole abnormality. The authors concluded that 
the basic test for the presence of pseudotumor 
cerebri is Goldmann visual field testing, but 
that contrast sensitivity studies are a valuable 
adjunct; the visual-evoked potential is rarely 
useful. (2 figures, 3 tables, 12 references)— 
David Shoch 
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Neuroscience Letters 


intraretinal transplantation of fluorescently la- 
beled retinal cell suspensions. De! Cerro, M., 
Notter, M. F. D., Wiegand, S. J., Jiang, L. Q., 
and del Cerro, C. (Dept. Neurobiol. and Anat., 
Univ. Rochester, School of Med., Rochester, NY 
14642). Neurosci. Lett. 92:21, 1988. 


The authors successfully transplanted retinal 
cells after dissociating them and placing them 
in suspension. Neuroretinal cells were taken 
from normal neonatal rats and transplanted 
into the retinas of adult normal rats or rats 
affected by phototoxic retinopathy. The eyes 
were enucleated at ten, 30, or 100 days and the 
cells were examined for viability. The cells, 
which had been previously labeled with fiuo- 
rescein, had survived the dissociation and were 
integrated into the host retinas. The trans- 
plants were viable both in the normal retinas 
and in the retinas with phototoxic retinopathy. 
(4 figures, 17 references)—David Shoch 


New England Journal of Medicine 


Effect of ultraviolet radiation on cataract forma- 
tion. Taylor, H. R., West, S. K., Rosenthal, F. S., 
Munoz, B., Newland, H. S., Abbey, H., and 
Emmett, E. A. (Wilmer Inst., 600 N. Wolfe St., 
Baltimore, MD 21205). N. Engi. J. Med. 
319:1429, 1988. 


This epidemiologic study was based on the 
exposure of 838 Chesapeake Bay watermen to 
sunlight. The total exposure to sunlight was 
calculated and the eyes were examined for the 
presence or absence of cataract. Approximately 
40% of the men had cataracts; 27% were nuclear 
and 13% were cortical. The degree of opacifica- 
tion was then correlated with the total expo- 
sure to sunlight over the years from age 16 
years. Cumulative levels of ultraviolet B signifi- 
cantly increased the risk of cortical cataract. 
There was no association between nuclear cata- 
racts and either ultraviolet B or ultraviolet A 
exposure. The use of aspirin, considering both 
duration and dose, had no effect on the opaci- 
ties. The authors also found that ordinary plas- 
tic lenses reduced the transmission of ultravio- 


let B to about 5%. (3 figures, 2 tables, 36 
references)—David Shoch 


Review of Infectious Diseases 


Treatment of cytomegalovirus retinitis in pa- 
tients with AIDS. Mills, J., Jacobson, M. A., 
O'Donnell, J. J., Cederberg, D., and Holland, 
G. N. (San Francisco Gen. Hosp., Bldg. 80, Ward 
84, 995 Potrero St., San Francisco, CA 94110). 
Rev. Infect. Dis. 10: S522, 1988. 


A common complication of AIDS is cytomeg- 
alovirus infection, which is usually seen in the 
form of retinitis. If untreated, this retinitis 
progresses to blindness. The only drug that 
thus far has been successful for the treatment 
of cytomegalic retinitis is ganciclovir, given 
intravenously in two or three divided doses. 
The viremia and shedding of virus from other 
sites is altered or reduced. However, the drug 
does not cure the disease and reactivation of 
infection and retinitis usually occurs when the 
ganciclovir treatments stop. Therefore it is nec- 
essary to continue treatment, with the drug 
administered usually as a single intravenous 
dose daily. This therapy delays but does not 
prevent reactivation of infection. Unfortunate- 
ly, the drug can only be given intravenously 
and is not effective with oral administration. 
(1 figure, 23 references)—David Shoch 


Science 


Growth and transparency in the lens, an epithe- 
lial tissue, stimulated by pulses of PDGF. 
Brewitt, B., and Clark, J. |. (Dept. Biol. Structure, 
University of Washington, School of Medicine, 
Seattle, WA 98195). Science 241:777, 1988. 


The authors devised a lens culture system in 
which they could expose the lens to various 
growth factors. They found that the lens does 
not grow steadily but rather that the growth 
rate varies with intermittent spurts. The lenses 
also developed normally when they were ex- 
posed to pulses of platelet-derived growth fac- 
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tor, which has been found in the aqueous 
humor. If the lens was exposed to this growth 
factor continuously or if the growth factor was 
absent, the lenses stopped growing, soluble 
proteins were lost, and cataracts formed. 
(3 figures, 23 references)—David Shoch 


Hyperthermia protects against light damage in 
the rat retina. Barbe, M. F., Tytell, M., Gower, 
D. J., and Welch, W. J. (Dept. Anatomy, Med. 
College of Pennsylvania, Philadelphia, PA 
19144). Science 241:1817, 1988. 


Increasing body temperature in many organ- 
isms produces an increase in a family of heat 
shock proteins that apparently protect the or- 
ganism against further damage. To test wheth- 
er this is true for the central nervous system, 





the authors used the retina as a model for 
central nervous system injury. They produced 
the injury by exposing the retina to a standard 
amount of light to produce a standard injury. 
Two groups of rats were exposed to light dam- 
age to the retina, one group being made hyper- 
thermic and the other acting as a control. There 
was a marked decrease in photoreceptor de- 
generation in the hyperthermic group after 
exposure to the test light as compared to the 
controls. There was also an increase in the 
synthesis of heat shock proteins in the retina. 
The authors hypothesized that these results 
can be extrapolated to the central nervous sys- 
tem generally and that a physiologic rise in 
body temperature may be protective by increas- 
ing heat shock protein production. (4 figures, 
28 references)—David Shoch 
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Send News items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 

The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'%-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length. Announcements of meetings 
and courses must be received at least four months before 
the event. 


Minnesota Academy of Ophthalmology: 
Twentieth Annual William L. Benedict 
Lecture 


The Minnesota Academy of Ophthalmology 
presented the Twentieth Annual William L. 
Benedict Memorial Lecture at its meeting Jan. 
13, 1989. Charles K. La Pinta, Space Sciences 
Division, NASA Johnson Space Center, was the 
guest speaker. Dr. Benedict was president of 
the Ophthalmic Publishing Company at the 
time of his death in 1969. 


international Strabismological Association: 
Sixth Congress 


The Sixth Congress of the International Stra- 


bismological Association will be held March 
11-16, 1990, in Queensland, Australia. For fur- 


ther information, write Dr. W. E. Gillies, 82 


Collins St., Melbourne 3000 Australia. 


National Eye Institute: Tenth Annual Clinical 
Vision Research Course 


The National Eye Institute will hold the Tenth 
Annual Clinical Vision Research Course, April 
26-29, 1989, in Longboat Key, Florida. For fur- 
ther information, write Catherine M. Bein- 
hauer, Conference Management Associates, 
Inc., 127 Brook Hollow, Hanover, NH 03755. 


Ninth International Congress of Eye 
Research 


The Ninth International Congress of Eye Re- 
search will be held July 29 to Aug. 4, 1990, in 
Helsinki, Finland. For further information, 
write Ninth ICER Secretariat, Department of 
Anatomy, Eye Research Laboratory, University 
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of Helsinki, Siltavuorenpenger 20 A SF-00170 
Helsinki, Finland. 


Satellite Symposium: Intraocular and 
Adnexal Tumors, and Orbital Diseases 


A satellite symposium on Intraocular and 
Adnexal Tumors and Orbital Diseases will be 
held March 25-27, 1990, in Bali, as the satellite 
symposium of the International Congress of 
Ophthalmology, Singapore, March 18-24, 
1990. For further information, write Secretari- 
at, c/o P. T. Connexindo Pramadi Trimulya, 
P.O. Box 3400, Jakarta 10002 Indonesia. 


Florida Society of Ophthalmology: Annual 
Meeting and Technicians Program 


The Florida Society of Ophthalmology will 
hold its Annual Meeting and Technicians Pro- 
gram, March 17-19, 1989, in St. Petersburg, 
Florida. For further information, write Florida 
Society of Ophthalmology, 1133 W. Morse 
Blvd., Suite 201, Winter Park, FL 32789. 


LSU Annual Conference: What’s New and 
important 


The LSU Eye Center and LSU Medical Center 
will sponsor the LSU Annual Conference, 
What’s New and Important, April 21 and 22, 
1989, in New Orleans, Louisiana. For further 
information, write Adrienne Miester, LSU Eye 
Center, 2020 Gravier St., Suite B, New Orleans, 
LA 70112. 


Mayo Clinic-Jacksonville: Ophthalmic 
Reviews 


Ophthalmic Reviews 1989 will be given at the 
Mayo Clinic March 31 and April 1, 1989, in 
Jacksonville, Florida. For further information, 
write Marian Hunter, Mayo Clinic Jacksonville, 
4500 San Pablo Rd., Jacksonville, FL 32224. 


Memphis Eye Convention 


The Memphis Eye Convention will be held 
March 11 and 12, 1989, in Memphis, Tennessee. 
For further information, write Thomas C. 
Gettelfinger, M.D., Director, Memphis Eye 
Convention, 6485 Poplar, Memphis, TN 38199. 


Corneal Associates of New Jersey: First 
Annual Symposium 


The Corneal Associates of New Jersey will 
hold its First Annual Symposium, April 1, 1989, 
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in Short Hill, New Jersey. For further informa- 
tion, write Theodore Perl, M.D., 101 Old Short 
Hills Road, West Orange, NJ 07052. 


Ohio State University: Ninth Annual 
Ophthalmology Resident Alumni Research 
Symposium 


The Ohio State University Department of 
Ophthalmology will hold its Ninth Annual 
Ophthalmology Resident Alumni Research 
Symposium, June 10, 1989. For further infor- 
mation, write Maureen A. Meck, Symposium 
Coordinator, Ohio State University Depart- 
ment of Ophthalmology, 456 W. 10th Ave., 
Columbus, OH 43210. 


Pittsburgh Ophthalmological Society: 
Twenty-fifth Anniversary Spring Meeting 


The Pittsburgh Ophthalmological Society 
will hold its Twenty-fifth Anniversary Spring 
Meeting, April 14 and 15, 1989, in Pittsburgh, 
Pennsylvania. For further information, write 
Pat Williamson, Executive Assistant, The Pitts- 
burgh Ophthalmological Society, 2545 Mosside 
Blvd., Monroeville, PA 15146. 


Stanford University Medical Center: Basic 
Science Course in Ophthalmology 


Stanford University Medical Center Depart- 
ment of Ophthalmology will sponsor a Basic 
Science Course in Ophthalmology, July 4-Aug. 
31, 1989, in Stanford, California. For further 
information, write J. W. Bettman, M.D., De- 
partment of Ophthalmology, A-157, Stanford 
Medical Center, Stanford, CA 94305. 


- Twentienth Jules Stein Lecture and Annual 

Postgraduate Seminar 

The Twentieth Jules Stein Lecture and Annu- 
al Postgraduate Seminar will be held April 7 
and 8, 1989, in Los Angeles, California. For 
further information, write Gretchen Falvo, Di- 
rector of Academic Programs, OT-N22 Jules 
Stein Eye Institute, UCLA Medical Center, Los 
Angeles, CA 90024-1771. 


Francis |. Proctor Foundation: 
Ophthalmology in the Third World: A 
Practical Orientation 


co . The Francis I. Proctor Foundation will hold a 





| meeting, Ophthalmology in the Third World: A 


Practical Orientation, March 8-10, 1989, in San 
Francisco, California. For further information, 
write Haas Foundation, c/o Proctor Medical 
Group, 95 Kirkham St., San Francisco, CA 
94122. 


National Eye Institute: Study of New 
Cyclosporine 


The National Eye Institute is conducting a 
study of a new cyclosporine in the treatment of 
patients with endogenous, intermediate, and 
posterior uveitis who are considered cortico- 
steroid or cytotoxic agent failures. Physicians 
with patients who may benefit should call 
(301) 496-3123 (Dr. Nussenblatt); or (301) 496- 
1243 (Dr. Alan Palestine or Ms. Susan 
Whitcher). 

The National Eye Institute is also conducting 
a study of the antiviral agent Foscarnet in the 
treatment of cytomegalovirus retintis in AIDS 
patients. Physicians with patients who may 
benefit should call (301) 496-1243 (Dr. Judith 
Rubin). 


Academia Ophthalmologica Internationalis: 
New Officers 


At the annual meeting of the Academia Oph- 
thalmologica Internationalis held in Sydney, 
Australia, Akira Nakajima of Tokyo was elected 
president to succeed Frederick C. Blodi of lowa 
City. Giusseppe Scuderi of Rome and Helmut 
Fanta of Vienna were named vice presidents, 
succeeding Paul Bregeat and Edward Grom. 
Pierre Amarlic of Albi, France, succeeded Akira 
Nakajima as secretary-general. Werther 
Duque-Estrada of Rio de Janeiro continues as 
treasurer. 


American Academy of Ophthalmology: 1989 
Officers 


Robert D. Reinecke has been named presi- 
dent of the American Academy of Ophthalmol- 
ogy. George E. Garcia is the new president- 
elect. The following have been elected to the 
Board of Directors: Claude L. Cowan, Jr., Oli- 
ver H. Dabezies, Edward K. Isbey, Jr., and 
Marilyn T. Miller, directors-at-large; B. Thomas 
Hutchinson, secretary for patient care and oph- 
thalmic practice, and Dan B. Jones, secretary 
for instruction. 
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Personals 


Denis Baylor 


Denis Baylor of Stanford University School of 
Medicine received the 1988 Golden Brain 
Award from the Minerva Foundation. . 


Carl Kupfer 


Carl Kupfer, Director of the National Eye 
Institute and President of the International 
Agency for the Prevention of Blindness, will 
deliver the Second Mohammed Aziz Memorial 
Annual Lecture: Blindness of the Tropics, 
March 16, 1989, in Baltimore, Maryland. The 
lecture is held in conjunction with the biannual 


meeting of the Program Advisory Group of the 
World Health Organization Prevention of 
Blindness Program, which is being held at the 
Dana Center as part of the Centennial Celebra- 
tion of the Johns Hopkins Hospital. 


John W. Shore 


John W. Shore has been appointed director of 
Ophthalmic Plastic and Reconstructive Surgery 
for the Department of Ophthalmology at the 
Massachusetts Eye and Ear Infirmary. Previ- 
ously Dr. Shore served as chairman of the 
Department of Ophthalmology and special as- 
sistant and consultant for ophthalmology to the 
United States Air Force Surgeon General at 
Wilford Hall United States Air Force Medical 
Center in San Antonio, Texas. 
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Three "must-have" titles... 
for every ophthalmologist! 


@ OCULAR DIFFERENTIAL 
DIAGNOSIS, 4th ed. 

By FREDERICK HAMPTON ROY, 

M.D., University of Arkansas Medical 

Center, Little Rock, Arkansas. 


The reader can now proceed from a 
differential diagnosis to a specific 
diagnosis using the author's newly 
developed diagnostic decision 
tables. They list the diagnostic pos- 
sibilities and rank them against 
patient history, physical findings and 
laboratory data. Each is graded R — 
rarely, S — sometimes, and U — 
usually, and graphically illustrate the 
diagnostic profile. Updated and ex- 
panded to correlate more disorders 
and their ocular signs and symptoms, 
this unique clinical guide contains ad- 
ditional listing of syndromes and dis- 
eases associated with nystagmus, 
Strabismus, cataracts, ptosis, exop- 
thalmos and glaucoma. 710 pp., 
1989, $49.50. 


E TEXTBOOK OF OPHTHALMIC 
PLASTIC AND 
RECONSTRUCTIVE SURGERY 

By ROGER KOHN, M.D., UCLA 

School of Medicine, Santa Barbara, 

California. 


As a first-rate visual documentation 
of surgical procedures and disease 
processes, this book includes basic 
information and practical guidance 
on:medical and surgical manage- 
ment; basic anatomy and physiology; 
relevant clinical findings; differential 
diagnoses; and evaluative studies. 
Common complications of surgical 
techniques and their management 
are examined for a complete picture 
of surgical processes. Anatomy and 
physiology are effectively presented 
to provide the ophthalmologist with 
detail on the intricate anatomy of the 
orbital and periorbital regions. 344 
pp. (8 1/2 x 11), 364 illus., 1988, 
$95.00. 


- Quality Publishers Since 1785 





E DRUG-INDUCED OCULAR SIDE EFFECTS 
AND DRUG INTERACTIONS, Third Edition 


By F.T. FRAUNFELDER, M.D., University of Oregon 
School of Medicine, Portland, Oregon. 


This third edition has incorporated the most recent data from 
the National Registry of Drug-Induced Ocular Side Effects 
which has been compiling ocular toxicologic information over 
the past 12 years. Data in this book have been accumulated 
by innumerable physicians and scientists who have 
suspected adverse reactions secondary to drug therapy and 
reported their suspicions to the Registry. 


Reviews of previous editions: 

* "excellent, up-to-date encyclopedia...greatly changed 
and expanded...comprehensive guide to drug-induced 
ocular side effects."-American Journal of Ophthalmology. 

* "well organized, comprehensive, relevant...Recom- 
mended without reservation."—-Journal of the American 
Optometric Association. 


This well-known text provides the ophthalmologist with a sum- 
mary of the current knowledge on possible drug-induced 
ocular side effects and drug interactions. Intended for the 
busy Clinician, the outline format makes for quick, accurate 
information retrieval. In line with the clinical approach, Drug- 
Induced Ocular Side Effects and Drug Interactions, Third Edi- 
tion. systematically discusses each drug or grouping of drugs 
in relationship to their pharmacological classification, primary 
use in management, and ocular side effects from systemic 
and local administration as well as inadvertent ocular ex- 
posure. 


The clinical significance of ocular side effects is also given, 
along with interactions of those drugs which the patient has 
already taken. Drugs of similar formulation are grouped 
together, emphasizing the possibility of similar reactions. The 
most current generic and proprietary names are included for 
all drug summaries, along with extensive, up-to-date referen- 
ces. Ophthalmologists will also find this book a great time- 
saver and helpmate in alleviating the extreme patient anxiety 
which often accompanies drug-induced ocular side effects. 
675 pp., 1989, $49.50. 


T CALL TOLL FREE 1-800-444-1785 





| LE A & FEBIGER (USA only, except AK & Hi) 
L | Ph nia e London Use your MasterCard, VISA or American Express card to order. Be sure 
Tf | OO .WASHINGTON SQUARE to Include your card number, issue date (AMEX only) and expiration 


| PHILADELPHIA, PA 19106-4198 


T date. Lea & Febiger pays all postage and handling charges on cash 
coed PHONE: (215) 922-1330 / 1-800-444-1785 


and credit card sales. All books sent on 30 days approval. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JouRNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JouRNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 1l-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Do not use condensed type. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions. ) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—tThe title page is page 1. It should 
contain the title, a brief heading (no more than 
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60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JoURNALdoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoftf, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated ona label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 t2 inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JoURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 

end, Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JoURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must havea title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should Be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), 7 
(dagger), + (double dagger), § (section mark), | 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. | 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article, 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence . 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 





Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W.,-Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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I Wilis Eye Hospital 





announces 


The Fourteenth Annual 
Ophthalmology Review Course 





MARCH 
SMTWTFS 
March 18-22, 1989 paga 
The Sheraton Society Hill Hotel 5 6 7 8 919011 
Philadelphia, PA 12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 29 30 31 
Guest Speaker 
David L. Guyton, M.D. 
Associate Professor of Ophthalmology 
The Wilmer Ophthalmological Institute 
Johns Hopkins University 
Baltimore, Maryland 
Peter J. Savino, M.D., Course Director 
Faculty & Topics 
Topic Faculty 
Corneal & External Diseases Juan J. Arentsen, M.D. 
Retina & Vitreous William E. Benson, M.D. 
Anatomy & Embryology Gary C. Brown, M.D. 
Ocular Pathology Ralph C. Eagle, Jr., M.D. 
Uveitis David H. Fischer, M.D. 
Orbit, Eyelid & Lacrimal System Joseph C, Flanagan, M.D. 
and Mary A. Stefanyszyn, M.D. 
Optics & Refraction David L. Guyton, M.D. 
Physiology Joseph I. Markoff, M.D. 
Pharmacoloqy & Therapeutics Marlene R. Moster, M.D. 
Pediatric Ophthalmology & Strabismus Leonard B. Nelson, M.D. 
Neuro-Ophthaimology Peter J. Savino, M.D. 
Ocular Tumors Jerry A. Shields, M.D. 
Glaucoma Richard P. Wilson, M.D. 
Further Information: Tuition Fee: 
Wills Eye Hospital $600 Practicing Physicians & Fellows 
Department of Continuing Medical Education $300 Residents 
Ms. Lucia M. Manes (with Letter from Program Chairman) 
9th & Wainut Streets Continuing Education Credits: 
Philadelphia, PA 19107 This course is eligible for 41 credit hours in 


Category 1 of the Physicians’ 
(215) 928-3378 Recognition Award of the AMA 
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ANNOUNCING 
THE NEW 
24TH 

EDITION 
OPHTHALMIC 
INSTRUMENT 
CATALOG 


è Hundreds of 
NEW Instruments 


e Over 2,000 Products 


OPHTHALMICS 
3365 Tree Court industrial Bivd., St. Louis, MO U.S.A. 63122-6694 » (314) 225-5051 
Call Customer Service (800) 325-9500 Telex 981491 STORZ STL 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 5 through August 31, 1989 


Sponsored by the Department of Ophthalmology, Stanford University Medical Center and 
presented in cooperation with the University of California, Davis; Pacific Presbyterian Medical 
Center; and the University of California, San Francisco. 


Learn the fundamentals of ophthalmology, through intensive lecture and laboratory work, at 
beautiful Stanford University near San Francisco. Both American and foreign participants are 
welcome. 


Sections include Anatomy, Microbiology and External Diseases, Pathology, Physiology and 
Biochemistry, Embryology, Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmol- 
ogy, Fluorescein Angiography, Optics and Theory of Refraction, and other important shorter 
subjects. 


Instructors include Doctors C. Beard, J. Bettman, D. Char, C. Dawson, D. Demartini, R. 
Dryden, P. Egbert, J. Eliason, M. Fishman, A. Flach, D. Guyton, J. Hetherington, C. Hoyt, M. 
Marmor, G. Paris, H. Schatz, A. Scott, W. Scott, R. Shaffer, M. Smith, G. Smolin, W. 
Spencer, R. Stamper and many others on the faculty of 60. 


Tuition is $1,550. For further information and application forms, please write to J. W. Bett- 
man, M.D., Department of Ophthalmology, A-157, Stanford Medical Center, Stanford, 
California 94305. 
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5th Annual 
Live-Video 
Ophthalmic 


Plastic Surgery 


Workshop Lacrimal, Eyelid 


& Orbital Surgery 
Friday & Saturday « March 10-11, 1989 


COURSE DIRECTORS, 


Doyen hooletrnnnnnrnnnpntia tiie Ad {meres rer Raul 


tet te harrier rarer AEE aean aN AA A 


Frederick Jakobiec. M D, Albert Hornblass. M D. 
Byron Smith, M D 


Mtensa enmaren nasaan nannaa aa A A 


Bryan Arthurs, M D | Edward Bedrossian, hr 
Steven Gibbard, MD Kenneth Hyde. M D 
Donald McDonald. MD | Philip Silverstone. M D 


INVITED SURGICAL “MASTERS” 


A Jan Berin. M D Richard Dortebach M D 
CURRICULUM 


Mhiti direnera rannan aaam RA ete 


MD 


Alen Putennen M D 


This course will cover the major topics n ophthalmic plastic surgery that coincide 
with the major areas of expertise of our invited Master surgeons These topics will be 
informally faught by lecture and live surgery 
a Orbital and Lacrimal Surgery 
b Blepharoplasty e Cryosurgery 
c Prosi Surgery f Socket Surgery 
Participants are allowed free access to OR’s. teaching classrocoms and simulcast video 


d Ectropion & Entropion Correction 


SURPRISE. A DYE WITH NO SURPRISES. 
You can finally avoid the low power/no power 
conundrum of dye lasers. 

Now theres Ophthalas® Dye from Biophysic 
Medical. 

A dye laser that won't let you down. 

it delivers stable, sufficient energy 
throughout the entire spectrum of 488nm 
blue-green to 640nm red—net red-orange. 
With over 1.2 watts at the tuning peak. And 
a guaranteed minimum of 750mW at 630nm 
during the first year~something you won't 
get from any other single-tube dye laser. 


WHY OUR DYE LASER ALWAYS WORKS. 
Other dye lasers are pumped by an overex- 
tenced 10-watt argon tube. Our 20-watt tube 
doesn’t even feel the strain. Others connect 
their argon pump and dye laser through a tor- 


All of that means more power out. Fewer 
things to go wrong. More treatments, day in, 
day out. You don’t even have to wait for it, 
with less than 4 seconds delay between 
wavelengths. In short, just the laser you 
need for heavy use. 
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The Masters 
of Ophthalmic 


Plastic Surgery 


tuous maze of mirrors. We use direct coupling. 


wo 


Manhattan 
Eye, Ear & Throat Hospital 
210 East 64th Street. 
New York, 10021 


LIMITED REGISTRATION 
CONTACT 





Ophthalmology Cane cordinaiat 
Manhattan Eye. Ear & Throat Hospital 
210 East 64th Street, NYC. NY 10021 


PERFORMANCE IS OUR PRIME FOCUS. 
With the Ophthalas Dye you get all the 
advanced features found in other Biophysic 
lasers. Like a continuously parfocal zoom 
system which assures you ol a crisp spot at 
any zoom setting from 50 to 1,000 microns. 
Your choice of slit lamps. A single safety 
filter which allows maximum protection 
with excellent visualization. And, in the 
Biophysic tradition, unfailing performance 
and reliability, coupled with courteous, 
efficient service. 
Find out how your dye laser can work 

as hard as you do. Call 

800-437-7400 today. 





Z5 bionhysic medical inc. 


When Only Guality Comes First 


2440 Estand Way, Pleasant Hil CA 94523-3917 
800-497-7400 In CA 415-880-7890 Telex: GRRR BIOPNYSIC 
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NEW PRODUCTS AND SERVICES 


neasronaenmnr meee 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Pharmaceuticals 


Dakryon 

301 Utica Ave. 
Lubbock, TX 79416 
Tel: (806) 797-7674 





Dakryon announced the introduction of two artifi- 
cial tear products developed by Frank J. Holly, Ph.D. 
Dwelle contains a synergistic polymer mixture to 
ensure complete wetting and has high colloid osmo- 
lality to promote healing and adherence of corneal 
epithelium damaged by dry eye conditions. Dakrina 
contains vitamin A solubilized by a polymer carrier 
and vitamin C to assist healing of squamous metapla- 
sia of ocular surface epithelium in dry eye patients. 
Both eyedrops are available in 15-ml bottles. 
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» Diagnostic Lenses 





Volk Optical 

7893 Enterprise Dr. 
Mentor, OH 44060 
Tel: (216) 942-6161 





Volk Optical has developed a Lid Lens Adapter for 
the Volk 90-D lens. The adapter fits into both the 
original 20-mm and the new 21.5-mm Volk 90-D 
lenses, providing immediate aerial image observa- 
tion as well as exact lens positioning, lens stability, 
and eyelid control, without contacting the cornea. 
No anesthetic is needed. The Lid Lens Adapter unit 
comfortably rests on the eyelids. The convenient 
friction fit provides for easy insertion and removal 
for 90-D use with or without the Lid Lens Adapter. 
Price: $33. 

The new 21.5-mm Volk 90-D lens diameter pro- 
vides a sweeping 63-degree field of view, and the 
retaining ring diameter provides motility and ease of 
handling. The single-element Volk 90-D yellow lens 
avoids third and fourth surface reflections and ghost 
images inherent in add-on filter systems. The Volk 
Double Aspheric optical design eliminates field cur- 
vature and astigmatism for clearest fundus imaging. 
Additionally, the thin lens design minimizes chro- 
matic aberration. Available in both clear and Volk 
yellow retinal protector glass, the 90-D lens features 
high efficiency and durable, broad-band, multilayer, 
antireflection coating. 
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True to life. 


Only Sony’s DXC-750MD Color bright, detailed images. For more information on the 
Video Camera Package puts Unlike bulky, hard-to-position DXC-750MD Color Video Camera 
sharp, true to life images in the tube cameras, the DXC-750MD Package, an exclusive product of 
palm of your hand. provides the easy maneuverability Sony Medical Electronics, call 
Læ |f you're wonder- needed for critical microsurgical 1-800-535-SONY (201-930-7098 
ing which color applications in neurosurgery, oph- 
video camera thalmology and pathology. 
system is The DXC-750MD even comes 
mm best for with customized adaptors to fit 
exacting whichever microscope you use. 

microsurgical Add UL-544 approval, a multi- 

applications, function control unit, 128-character 

the answer is title generator and a range of optional 
perfectly clear—the DXC-750MD components 
Video Camera Package exclusively ay such as Sony 
from Sony Medical Electronics. Trinitron™ color 

It's exceptionally com- monitors and 

pact and lightweight, yet high resolution 
delivers outstanding pic- U-Matic® video 
ture quality and is very reli- — cassette record- 1988 Sony Corp. of America 
able. As for resolution, the ers, and you have a a 
DXC-750MD packs three high- | themostadvanced aA Eaanl LR Slee ee 
density (380,000) picture element color video camera system ever de- medical professional. See applicable product literature for 


indications, contraindications, warnings, Cautions and direc- 


CCD's to produce 700 lines of veloped for medical professionals. tions for use 
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> Surgical Devices 


Hi-Line Medical 
22642 Lambert 
Suite 407 

El Toro, CA 92630 
Tel: (800) 524-6007 





Ipax, Inc. and Hi-Line Medical, Inc. have intro- 
duced the reusable plastic SureBreath Dome, de- 
signed to elevate the surgical drape and increase 
patient comfort during ophthalmic surgery. Because 
the SureBreath Dome rests on the chest, the patient's 
face is free of taped paper arches and oxygen lines. 
The patient breathes from a reservoir of oxygen 
created underneath the dome with no sense of suffo- 
cation. The dome is designed with a low, horizontal 
profile so that the instrument mayo stand can be 
positioned directly over the patient’s chest. Set up is 
easy and the oxygen line is held securely within the 
groove of the dome. The plastic SureBreath Dome 
can be reused by simply transferring the device 
between patients once the setup is complete. 


b Lasers 


Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: (800) 523-5620 (National) 
(215) 353-4350 (Pennsylvania) 


A new generation YAG laser, Keeler Laserex sys- 
tem is contained within the slit-lamp arm so no 





hoses, wires, or boxes infringe upon the operating 
space. There is nothing between the surgeon and the 
patient except the slit lamp. 

With low energy, using less than 0.4 mJ, the Keeler 
Laserex performs posterior capsulotomies. The 
Laserex is designed for minimal service and maxi- 
mum reliable performance. The design uses only one 
mirror, and a special steel track within the slit-lamp 
arm ensures correct alignment even when the modu- 
lar components are exchanged. 


b Contact Lenses 


Allergan Optical 
2525 DuPont Dr. 
Irvine, CA 92715 
Tel: (714) 752-4500 


Allergan Optical introduced the Allergan Advent 
contact lens (developed and manufactured by 3M) in 
a regional launch in Southern California. Additional 
roll-outs will follow in the coming months. 

The Allergan Advent lens marks the entry of a new 
category in the contact lens arena—Flexible Fluoro- 
Polymer. This lens material combines flexibility, wet- 
tability, deposit resistance, and a high degree of 
visual acuity with excellent oxygen permeability and 
transmissibility. It is approved by the Federal Food 
and Drug Administration for both daily and up to 
seven days overnight extended wear. 


February, 1989 


Announcing VISULAS™ Argon, one 
of three new lasers that establish 
Carl Zeiss as the ophthalmic laser 
company of the future. 

The VISULAS Argon system is 
the only complete coagulation laser 
with superb Zeiss optics, including 
the revolutionary Zeiss 30SL/L Slit 
Lamp, against which all others must 
now be measured. 

The high-performance laser tube, 
compact control panel, and 


ophthalmic lasers 
is taking shape. 


asymmetrical table are optimally 
designed for doctor/patient conve- 
nience and safety. 

The experience and skill of 
Carl Zeiss in precision optics, mech- 
anics, and engineering make 
VISULAS Argon and its companion 
products, VISULAS YAG and 


VISULAS Argon/YAG Combination, 


the best performing ophthalmic 
lasers available to U.S. ophthalm- 
ologists. 


For demonstration or detailed 
literature and specifications, call 
Carl Zeiss today, toll-free: 
1-800-442-4020. 


Carl Zeiss. Inc. 
One Zeiss Drive 
Thornwood, NY 10594 


914 «747 +1800 West Germany 
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POSITIONS AVAILABLE 
AJ O C LASSI F | E D MIDWEST: Extremely busy general ophthalmologist seeking partner for large 
ADVERTISING 


multi-specialty group in delightful midwest community. All modern equip- 
ment available including argon and YAG laser, fluorescein angiography, 

RATES: Non-display advertisements—$30.00 per 

issue. Display advertisements—$95.00 per inch, per 


phaco emulsification. Send photo and resume to Box 054 AJO. 
issue. Classified advertising is non-commissionable. 


Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 


GENERAL OPHTHALMOLOGIST 


The Permanente Medical Group, Inc., Santa Clara, CA (45 miles south 
of San Francisco), seeks a board certified or eligible general ophthal- 
mologist with an interest in glaucoma and its surgical management. 


Present staff includes 6 ophthalmologists to serve over 200,000 
Health Plan members. Competitive salary and outstanding benefits. 
Send CV to: G. Wong, M.D., Department of Ophthalmology, 900 Kiely 


assigned for response at no additional charge (Box xxx Blvd., Santa Clara, CA 95051. 


AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 

DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 





CENTRAL MASSACHUSETTS: Ophthalmologist, BC/BE, sought by 5-member 
department in an established, rapidly expanding multispecialty group prac- 
tice. Physician owned and directed. Subspecialty interest in glaucoma/reti- 
na preferred. Send C.V. to: Medical Director, The Fallon Clinic, Inc., 630 
Plantation Street, Worcester, MA 01605. 


FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th 
of the month, two months before the month in which the 
ad is to appear. 

RESPONSES TO BLIND BOX ADS: Address responses 
to Box AJO, address above. 


RETINAL AND 
VITREOUS SURGEON 


Ophthalmologist with subspecialty training in 
surgical and medical vitreoretinal disease is 
sought for University Department of Ophthal- 
mology, academic rank commensurate with 


SAN FRANCISCO BAY AREA 


Opening available for general ophthalmologist in a stable, well estab- 
lished practice located 10 miles from San Francisco. Current depart- 
ment consists of 3 general ophthalmologists, subspecialists in retina, 
glaucoma, pediatrics/strabismus, oculoplastics and cornea plus a full 
complement of optometrists who do all refractions and contact lens 
work, and excellent support personnel. Guaranteed salaried positions 
(leading to full shareholdership) plus all malpractice and health insur- 
ance premiums paid. Benefit package includes a minimum of 4 weeks 
paid leave yearly, minimal call and no required evening or weekend 
hours. All patients and state of the art equipment supplied by the group. 
Send C.V. to Richard A. Brown, M.D., 280 W. MacArthur Bivd., Oak- 
land, CA 94611 or call (415) 596-6636. 


OPHTHALMOLOGIST 


Navajo Nation Health Foundation in Ganado, Arizona is seeking an 
ophthalmologist to continue and build the first non-federal practice on 
the Reservation. Join staff of nine primary-care physicians providing 
services to Native Americans in the high desert country of the Colora- 
do Plateau. Send C.V. to Cathy Carpenter, M.D., Medical Director, 
Sage Memorial Hospital, Box 457, Ganado, Arizona 86505. 





credentials. Must have completed an ap- 
proved eye residency program, appropriate 
fellowship training and be Board certified or 
eligible. Duties include teaching residents and 
medical students, patient care and research. 
Send curriculum vitae, publications list and the 
names and addresses of 3 references to: 


JAMES P. MC CULLEY, M.D. 
PROFESSOR AND CHAIRMAN 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF TEXAS 
SOUTHWESTERN MEDICAL CENTER 
9323 HARRY HINES BLVD. 
DALLAS, TEXAS 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 


NORTHERN CALIFORNIA: General ophthalmologist or subspecialist to join 3- 
man group in well equipped San Jose office. Reply to: Chief of Ophthalmolo- 
gy, The Permanente Medical Group, Inc., 270 International Circle, San Jose, 
California 95119-1197. 


MEDICAL RETINA/LASER 


Vitreoretinal group practice in the Southeast has a full-time position 
for a physician to provide full medical retina/laser/retinal diagnostic 
services for the main office of a 7-physician retina subspecialty group 
active in high quality tertiary referral care, research, publication, and 
resident education. Will provide training if necessary. Salary negotia- 
ble. Send complete CV to Box 069 AJO. 


SOUTHWEST MICHIGAN 


Beautiful historic community in southwest Michigan is actively seeking a 
BE/BC Ophthalmologist to complement an active, progressive medical 
staff. Outstanding growth potential with extensive practice support guaran- 
teed. A competitive compensation and benefit package will be tailored to 
the candidates needs. Send C.V. or contact: Linda M. Richardson, Bronson 
Management Services Corporation, 150 East Crosstown Parkway, Suite 
215, Kalamazoo, Michigan 49001, (616) 344-6444. 
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LSU ANNUAL CONFERENCE: WHAT'S NEW © IMPORTANT 


April 21-22, 1989 
at LSU Eye Center and LSU Medical Center, New Orleans, Louisiana 
Sponsored by the Departments of Ophthalmology, New Orleans and 
Shreveport 


FEATURING 


THE HENRY J. L. VAN DYK MEMORIAL LECTURE BY RODERT E. L. KALINA, SEATTLE, WASHINGTON 
UPDATE SUBJECTS TO INCLUDE: 


Anterior Segment Posterior Segment 
Acanthamoeba Keratitis Epikeratophakia Intraocular Tumors 
Macular Degeneration IOL (Koziol-Peyman lens) (Present Status) Vitreous Surgery 
Corneal Storage and Growth Factors RK & Other New Procedures Ocular & Orbital Imaging 
Improved Drug Delivery with Collagen Shields Excimer Laser ROP 
Herpes—New Approaches (See the machine & patients) coe Retinopathy 


Uveitis 


COURSE DIRECTORS — Gholam Peyman, Joel A. Schulman, Darrell E. Wolfley 
GUEST FACULTY 
Thomas E. Acers, Oklahoma City Malcolm N. Luxenberg, Augusta 
James G. Diamond, New Orleans Mahmood F. Mafee, hicago 
Frederick T. Fraunfelder, Portland David Meyer, Memphis 
Miles H. Friedlander, New Orleans Robert P. Murphy, Baltimore 
Barrett G. Haik, New Orleans George W. Weinstein, Morgantown 
LSU FACULTY 
Bruce A. Barron Kurt A. Gitter a uerite B. McDonald 
Robert Cangelosi Charles M. Gremillion, Jr. olam A. Peyman 
Rudolph M. Franklin Michael S. Insler Joi A. Schulman 
James P. Ganley Herbert E. Kaufman Riley E. Sibley 
Registration Fee $175.00 12 hours CME Category | Credits 
FOR FURTHER INFORMATION, contact Adrienne Miester, LSU Eye Center, 2020 Gravier Street, Suite B, New Orleans, LA 70112. 
PHONE (504) 566-6700, Ext. 343 


13TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 13-18, 1989 


CO-SPONSORED BY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL e DEPARTMENT OF OPHTHALMOLOGY e HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPALS OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS, AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Fred C. Chu, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA, LENS AND ANTERIOR SEGMENT TRAUMA - Richard P. Wilson, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 
TUITION: $550.00 Before March 3, 1989 $600.00 After March 3, 1989 
RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, AND COCKTAIL/BUFFET PARTY 
The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 52 hour, 6 day, intensive course intended for practicing ophthalmologists and 
recent graduates of residency programs. The lectures and manuals are designed to provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 


HOUSTON OPHTHALMOLOGY REVIEW COURSE 
DEPARTMENT OF OPHTHALMOLOGY, HERMANN EYE CENTER 
6411 FANNIN STREET, HOUSTON, TEXAS 77030 
(713) 797-1777 
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OHIO RETINA OR PEDIATRICS: Fellowship-trained physician to complement 
busy cataract surgeon. We have the latest equipment and a talented staff. 
Outstanding opportunity. Salary with incentives, fringe benefits and mal- 
practice insurance. May work part time, if desired. Reply to Box 070 AJO. 


PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 


interest in pediatric ophthalmology. State-of-the-art Clinical Eye Center 
with approved freestanding outpatient ophthalmic surgical facilty. Beau- 
tiful and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore, and Philadephia. Reply to Box 071 AJO. 





ASSOCIATE: Busy two-man ophthalmology group with excellent clinical and 
surgical practice, seeks third associate to do cornea and general ophthal- 
mology. Will consider other subspecialties. Location: Ann Arbor, MI. Com- 
petitive salary and benefits package. Start July 1989. Reply box 043 AJO. 


OPHTHALMOLOGIST: Share the advantages of joining an established 
multispecialty staff model HMO. Rhode Island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 
growing membership. Supportive medical and administrative staff, 
teaching opportunities, and liberal fringe benefits. For further informa- 
tion contact: Medical Director, Rhode Island Group Health Association, 
Two Devol Square, Providence, RI 02903. 


GLAUCOMA — HAWAII 


BC/BE Ophthalmologist with fellowship training or strong interest in 
medical and surgical glaucoma is sought for a position with 6 other 
ophthalmologists and 12 optometrists. The Eye Department services 
the needs of 160,000 members of the Kaiser Permanente Medical 
Care Program in Hawaii. Subspecialities of cornea and retina are rep- 
resented within the Group. Only medical and surgical practice is in- 
volved, no refractions. Favorable starting salaries, opportunity for aca- 
demic association. Reply to Stephen Miller, M.D., Chief, 
Ophthalmology Department, Kaiser Permanente Medical Center, 3288 
Moanalua Road, Honolulu, Hawaii 96819. Telephone: (808) 834-9256. 


PLASTICS 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 
interest in oculoplastics. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facilty. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore, and Philadephia. Reply to Box 072 AJO. 





GLAUCOMA 


Busy ophthalmic group practice with rapidly expanding surgical patient 
load seeks additional ophthalmologist with subspecialty fellowship or 


interest in glaucoma. State-of-the-art Clinical Eye Center with ap- 
proved freestanding outpatient ophthalmic surgical facilty. Beautiful 
and convenient Mid-Atlantic location within short driving distance to 
Washington, Baltimore, and Philadephia. Reply to Box 073 AJO. 





GLAUCOMA 


Ophthalmologist with subspecialty training 
in glaucoma is sought for full-time position 
in University Department of Ophthalmology, 
academic rank commensurate with creden- 
tials. Must have completed an approved 
eye residency program, appropriate fellow- 
Ship training and be Board certified or eligi- 
ble. Duties include teaching residents and 
medical students, patient care and re- 
search. Send curriculum vitae, publications 
list and the names and addresses of 3 refer- 
ences to: 


JAMES P. MC CULLEY, M.D. 
PROFESSOR AND CHAIRMAN 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF TEXAS 
SOUTHWESTERN MEDICAL CENTER 
5323 HARRY HINES BLVD. 
DALLAS, TEXAS 75235-9057 
(214) 688-3407 


Equal Opportunity Employer 








HAMAD MEDICAL 
CORPORATION 
DOHA — QATAR 
ARABIAN GULF 


invites candidates for a Consultant post in 
Ophthalmology 


REQUIREMENT 
Board certification or equivalent and at least three 
years of experience. 
BENEFITS 
- Attractive, tax-free salary 
— Furnished accommodation 
- 50 days annual leave 
- Annual air passage to home country 
- 3 years contract and renewable upon 
mutual agreement 


HOW TO APPLY 
Qualified applicants should send complete CV with 
contact telephone number to: 


Medical Director 
Hamad Medical Corporation 
P.O. Box 3050 
Doha — Qatar 
Arabian Gulf 
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GENERAL OPHTHALMOLOGIST: Subspecialty interests ok. Start $100,000 plus 
all fringes; partnership one year; single specialty group; latest equipment; 
major hospital with office on campus; 500,000 population; medical schools. 
Start anytime. Paid interview and relocation. Send C.V. to Box 074 AJO. 


FELLOWSHIP 


IN 
PAEDIATRIC OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR SICK CHILDREN 


Toronto, Canada 
July 1990 - June 1991 


Wide Experience in all 
Areas of Paediatric Ophthalmology 


Apply: 

J. Donald Morin, M.D. 
Ophthalmologist-in-Chief 
The Hospital for Sick Children 
555 University Avenue 
Toronto, Ontario 
M5G 1X8 
416/598-6503 


D 
HSC 


* * Personal interview required 





EN THE EYE 
@ INSTITUTE OF 
[ WS ]| NORTHWESTERN OHIO 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 


ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 





CENTRAL CONNECTICUT: Medical ophthalmologist for prestigious, academi- 


cally oriented practice. Box 075 AJO. 


PRACTICES AROUND THE COUNTRY NEED YOU 


We need top-notch physicians to ‘hold the fort’’ in hospitals 
and practices throughout the U.S. for varying periods of time. 
We provide excellent earnings opportunities . . . and take care 
of travel, housing, licensure and malpractice premiums for 
you. You'll be relieved of time-consuming administrative duties 
and enjoy your choice of schedule and work setting. Call 
CompHealth, the nation's largest locum tenens group, today at 
1-800-354-4050 toll-free (in GA, 404-391-9876). 


CHIEF OF OPHTHALMOLOGY 
SHREVEPORT VETERANS ADMINISTRATION MEDICAL CENTER 


Board-certified or board-eligible ophthalmologist is sought for full-time 
Chief of Ophthalmology Section at the Shreveport Veterans Adminis- 
tration Medical Center. Fellowship training not necessary. This pro- 
gram is an integral component of the Louisiana State University Medi- 
cal Center-Shreveport Residency Program; academic appointment to 
LSUMC-S commensurate with credentials. Duties include patient care, 
resident supervision and teaching. Position available July 1, 1989. 
Please direct inquiry and curriculum vitae to: 


JAMES P. GANLEY, M.D., DR. P.H. 
Professor and Chairman, Department of Ophthalmology 
Louisiana State University Medical Center-Shreveport 
P.O. Box 33932, 1501 Kings Highway 
Shreveport, LA 71130 


General ophthalmologist with interest in pediatrics needed to join two 
other busy ophthalmologists in a large multispecialty group practice. 
Guaranteed salary plus incentive formula. Shareholder status after one 
year. Send C.V. to Richard M. Rytting, M.D., Medical Director, The 
Corvallis Clinic, P.C., 3680 N.W. Samaritan Drive, Corvallis, Oregon 
97330. 





VITREO RETINAL SURGEON: FLORIDA; Private retinal practice seeks addition- 
al associate. Large surgical volume with excellent pathology. Salary plus 


incentives leading to partnership. Send C.V. to Box 079 AJO. 


OPHTHALMOLOGIST 


CHP, a leader in physician-managed prepaid health care, is looking for 
a full-time, board certified/board eligible ophthalmologist to join our 
multispecialty staff at the Latham Health Center, just north of Albany, 
NY. We are a twelve-year-old, well-established, financially stable HMO 
which emphasizes high quality, cost-effective health care. We offer a 
competitive salary and a complete benefit package including malprac- 
tice, health, life and disability insurance, a fully vested pension plan 


and generous vacation and CME time. For more information, please 
contact: 


Lynn G. Harris, Director 
Physician Recruiting 
COMMUNITY HEALTH PLAN, INC. 
1201 Troy-Schenectady Road 
Latham, NY 12110 
1-800-544-4435 
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and an excellent 


compensation and benefit package includ- 


ing paid malpractice. 
Brookline Place West, 


(214) 688-3407 
Equal Opportunity Employer 
Brookline, MA 02146 or call (617) 
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Harvard Communit 
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UNIVERSITY OF TEXAS 
OPHTHALMOLOGIST 


5323 HARRY HINES BLVD. 
DALLAS, TEXAS 75235-9057 
HARVARD COMMUNITY HEALTH 
PLAN is New England’s largest and most 


JAMES P. MC CULLEY, M.D. 


PROFESSOR AND CHAIRMAN 
M.D., Director of Physician Recruit- 


ment, Harvard Community Health 
731-8275 in Massachusetts. Outside 
Massachusetts, call 1-800-222-4606. 


An equal opportunity employer 


3 


385,000 members in ten staff model Health 
Centers and twelve affiliated Medical 


Group practices. We are seeking a BC/BE 
general ophthalmologist for July, 1989. We 
offer a challenging office and surgical prac- 
tice with staff privileges at Massachusetts 


Eye and Ear Infirmary and the opportu- 
Please send CV. to Harold W. Forbes, 


experienced HMO. We currently serve over 
nity for a Harvard Medical School teach- 


ing appointment, 


Plan, 
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specialty training in ocular pathology. Aca- 
demic rank commensurate with credentials. 


Must have completed an approved eye resi- 
ulum vitae, publications list and the names and 


addresses of 3 references to: 


dency program, appropriate fellowship train- 
ing and be Board certified or eligible. Duties 
include teaching residents and medical stu- 
dents, patient care and research. Send curric- 


Ophthalmology for ophthalmologist with sub- 
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Extend the 
borders of your 


Career. 


AMI Saudi Arabia Ltd. is currently 
offering outstanding overseas 
opportunities. 

As providers of world-class health 
care, we have immediate openings 
for Ophthalmologists at the presti- 
gious King Khalid Eye Specialist 
Hospital (KKESH) in Riyadh, Saudi 
Arabia. KKESH is a 263-bed referral 
and research center with 43 exami- 
nation rooms and 10 surgical suites, 
each equipped with a ceiling-mounted 
microscope. This is an opportunity 
for you to add a new dimension 
to your career by pursuing your 
professional goals within one of the 
world’s finest medical facilities. 

Ophthalmology Specialists needed 
in these areas: 


+ Anterior Segment 

e Oculo-Plastics 

e Glaucoma 

* Pediatric Ophthalmology 
¢ Retina Vitreous 

» Neuro Ophthalmology 

e Ocular Pathology 

¢ External Diseases 


Requirements Include: 


¢ Board certification or equivalent 

e Completion of fellowship in 
specialty area 

» Academic affiliation preferred 

e Medical Center clinical 
experience preferred 


Your assignment in Saudi Arabia 

comes complete with excellent salary, 

paid housing, potential tax advantages, 

and numerous travel opportunities. 
Discover how far your career 

plans can take you. Find out more 

by calling or forwarding resume to: 


Arabian Medical International, Inc. 
5718 Westheimer, Suite 1810 
Houston, TX 77057 

Cali (800) 537-1026 

in Houston, call (713) 975-9000 


SAUDI ARABIA LTD. 


Where your ambitions can take you. 


Saudi Arabia 





OPHTHALMOLOGY 


l 
: 


February, 1989 ` 
FELLOWSHIPS 
RESEARCH/ MEDICAL RETINA FELLOWSHIP: Electrophysiology mouse and hu- — 


man retinal degenerations, and clinical experience in retinal dystrophy start- 
ing in July 1989. California medial license and accredited Ophthalmology 
residency needed. Contact John Heckenlively, M.D., Jules Stein Eye insti- 
tute, 800 Westwood Plaza, Los Angeles, CA 90024-1771. 


VITREQRETINAL FELLOWSHIP 


Two-Year 
Position available starting July, 1990 
For further information 
Piease write 
P. O. Box 721624 
Houston, Texas 77272-1624 


CORNEA FELLOWSHIP 


One year Fellowship in Cornea and External Diseases available 7/1/89. 
High volurne transplant and refractive surgery practice with opportunity 
for clinical research. Located in residential area of northern New Jersey, 
20 miles west of Manhattan. Address C.V. and inquiries to Theodore 
Perl, M.D., Corneal Associates of New Jersey, 101 Old Short Hills Road, 
Suite 410, West Orange, New Jersey 07052 (201) 736-1313. 





FELLOWSHIP: Corneal external disease fellowship available July 1, 1990. 
Clinical and animal research required. Contact: Richard A. Eiferman, M.D., 
University of Louisville, 301 E. Muhammad Ali Bivd., Louisville, KY 40202. 


POSITIONS WANTED 


MASSACHUSETTS: Experienced British qualified ophthalmologist seeks posi- 
tion as medical ophthalmologist. License Massachusetts. FRCS. ECFMG. 
FLEX. Not BE/BC. Fluent English/Spanish. C.V. on request. For prompt re- 
ply write Box 058 AJQ. 


OVERWORKED VITREO-RETINAL SURGEON? LOSING RETINAL REVENUE? 
Well-trained BE vitreo-retinal fellow desires position with retina group, but 
willing to consider excellent multi-specialty practice opportunities. Most lo- 
cations except plains states. Available July 1, 1989. Repies to Box 067 AJO. 


PRACTICES FOR SALE 


FOR SALE: Weil established, quality solo practice, northwest Denver suburb. 
Desirable family location. Fully-equipped four-lane office in medical building 
with supporting optical. Excellent opportunity. Reply with C.V. to Arvada 
Medical Eye Clinic. 8850 Ralston Road, Arvada, Colorado 80002 (303) 467- 
0500. 


MONTANA OPHTHALMOLOGIST RELOCATING: Busy surgical practice, plus 


equipment for sale. Unlimited outdoor activities, active cultural life in great 
family community. Send C.V. plus three reference letters to Box 068 AJO. 


SOUTHERN IRELAND: Outstanding ophthalmic practice in purpose-built pre- 
mises in pastoral, serene, County Tipperary, Southern Ireland. Full facilities 
for glazing and dispensing. Experienced staff can stay. Unique opportunity, 
since such a successful practice rarely becomes available. Phone lreland: 
(052) 23072 (O'Reilly). 


JOURNALS WANTED 


OPHTHALMOLOGY JOURNALS WANTED: Old library ophthalmology journals 
including AJO, Ophthalmology, Annals, Archives, and Survey of Ophthal- 
mology. Responses to Box 076 AJO. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 
Box AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, iL 60611 
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WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


INFLAMASE® MILD 1⁄4% (PREDNISOLONE SODIUM 
PHOSPHATE OPHTHALMIC SOLUTION) 
INFLAMASE® FORTE 1% (PREDNISOLONE SODIUM 
PHOSPHATE OPHTHALMIC SOLUTION) 


CLINICAL PHARMACOLOGY: Prednisolone sodium phosphate causes inhibition af the 
inflammatory response to inciting agents of a mechanical, chemical or immunological 
nature. No generally accepted explanation of this steroid property has been advanced. 
a INDICATIONS AND USAGE: INFLAMASE MILD and INFLAMASE FORTE Ophthalmic 
Solutions are indicated for the treatment of the following conditions: steroid responsive 
inflammatory conditions of the palpebral and bulbar conjunctiva, cornea, and anterior 
segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial punctate 
keratitis, herpes zoster keratitis. iritis, cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain an advisable diminution in edema 
and inflammation: cornea injury from chemical, radiation. or thermal burns. or penetration 
of foreign bodies. INFLAMASE FORTE Ophthalmic Solution is recommended for 
moderate to severe inflammations, particularly when unusually rapid control is desired. 
in stubbom cases of anterior segment eye disease, systemic adrenocortical hormone 
therapy may be required. When the deeper ocular structures are involved, systemic 
therapy is necessary. M CONTRAINBICATIONS: The use of these preparations is contra- 
indicated in the presence of acute superficial herpes simplex keratitis. fungal diseases of 
the ocular structures, acute infectious stages of vaccinia. varicella and most other viral 
diseases of the cornea and conjunctiva, tuberculosis of the eye and hypersensitivity to a 
component of this preparation. e The use of these preparations is always contraindicated 
after uncomplicated removal of a superficial corneal foreign body. a WARNINGS: Employ- 
ment of steroid medication in the treatment of herpes simplex keratitis involving the 
stroma requires great caution: frequent slit lamp microscopy is mandatory. e Prolonged 
use may result in elevated intraocular pressure and/or glaucoma, damage to the optic 
nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract forma- 
tion, or nay result in secondary ocular infections. Viral, bacterial and fungal infections of 
ihe cornea may be exacerbated by the application of steroids. In those diseases causing 
thinning of the cornea or sclera. perforation has been known to occur with the use of 
topical steroids. Acute purulent untreated infection of the eye may be masked or activity 
enhanced by the presence of steroid medication. e These drugs are not effective in mus- 
tard gas keratitis and Sjogren’s keratoconjunctivitis, e If irritation persists or develops. 
the patient should be advised to discontinue use and consult prescribing physician. 
S PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop 
coincidentally with long-term local steroid applications, fungus invasion must be sus- 
pected in any persistent corneal ulceration where a steroid has been used or is in use. 
ə intraocular pressure should be checked frequently. e These products are sterile when 

packaged. Te prevent contaminating the dropper tip and solution, care should be taken 
ENCOUR AGE COMPLIANCE not to touch the eyelids or any other surface with the dropper tip of the bottle. Keep out 


of the reach of children. Keep battle tightly closed. Protect trom fight. STORE AT 


All submissions must be photocopied from 
their original sources. Please provide the 
author’s full name, source, publication date, 
and page number. 





Send to Ophthalmic Miniatures 
American Journal of Ophthalmology 

Suite 1415 

435 N. Michigan Avenue 

Chicago, IL 60611 





T™ ™ 
W CONTROLLED ROOM TEMPERATURE (15°- 30°C) (59°- 86°F). o Pregnancy: Terstagenis 
PILAGAN TH C CAP Effects: Pregnancy Category C: Animal reproductive studies have not been conducted with 
COMPLIANCE C AP prednisolone sodium phosphate. It is also not known whether prednisolone sodium 
phosphate can cause fetal harm when administered to a pregnant woman or can affect 
reproductive capacity. Prednisolone sodium phosphate should be given fo a pregnant 
+ Tracks next dose to be taken, woman only if clearly needed. e The effect of prednisolone sodium phosphate on the 
i f . later growth, development and functional maturation of the child is unknown. e Nursing 

o 

Provides a means for others to monitor compliance. Mothers: it is not known whether this drug is excreted in human miik. Because many 


drugs ars excreted in human milk, caution should be exercised when prednisolone sodium 


e Minimizes confusion for patients on multidose phosphate is administered to a nursing woman. e Pediatrie Use: Safety and effectiveness 
in children have not been established. a ADVERSE REACTIONS: The following adverse 


th erapy or multiple medicatio ns, and reactions have been reported: glaucoma with optic nerve damage. visual acuity and field 


è ` > t ygi ® defects. posterior subcapsular cataract formation, secondary ocular infections from 
Offers the cooling, soothing effects of Liquifilm aers ining homes sip and fungi and perforation of the globe. « Rarely. 
(1.4% polyvinyl alcohol) on l 
cataract surgery. è Rarely, stinging or burning may occur. S8 DOSAGE ANT ADMINIS- 

TRATION: Depending on the severity of inflammation, instill one or two drops of solution 

into the conjunctival sac up to every hour during the day and every two hours during the 

Liquifilm® sterile ophthalmic solution wit dosage to one Crop every four hours. e Later, further reduction in dosage to one drop 
C C AP™ c ii LD three to four times daily may suffice to control symptoms. æ The duration of treatment 
/ omplianee Cap Q.1.D. will vary with tne type of lesion and may extend from a few days to several weeks, 
15 mL according to therapeutic response. Relapses, more common in chronic active lesions 


filtering blebs have been reported when topical steroids have been used following 
PILAGAN "(pilocarpine nitrate 
night as necessary as initial therapy e When a favorable response is observed, reduce 
than in self-limiting conditions, usually respond to retreatment. 


INDICATIONS AND USAGE: Ae Liquifiim is indicated for: }) The control of intra- 


ocular pressure in glaucoma. 2) Emergency relief of mydriasis in an acutely glauco- 
matous situation. 3) To reverse mydriasis caused by cycioplegic agents. 


CONTRAINDICATIONS: Pilagan Liquifilm is contraindicated in persons showin a ® 
hypersensitivity to any of its components, WARNINGS: Pilocarpine is readily absorbe Ay 
systemically through the conjunctiva. Excessive application instillation} may elicit 
systemic toxicity pe in some individuals. PRECAUTIONS: General: Pilocarpine e erecta homealone 
has bean reported to elicit retinal detachment in individuals with e sapl retinal PHARMACEUTICALS 
disease or ee ol to retinal tears. Fundus examination is advised for all patients a Gohmenafehnien company 
i z a ity N a paa geao arih ee a hea : : 

0 - No studies have been conducted in animals or in humans to evaiuare ; l 

the potential of these effects, Pregnancy Category C: Animal reproduction studies 500 lolab Drive « Claremont, California 91711 
have not been conducted with pilocarpine. it is also not known whether pilocarpine 
can cause fetal harm when administered to a pregnant woman or can affect reproduc- 
tion capacity, Pilocarpine should be given to a pregnant woman only if clearly needed. 

c Use: Safety ond effectiveness in children have not been established. ADVERSE 

REACTIONS: Adverse reactions associated with topical pilocarpine therapy include: 
visual blurring due to miosis and accommodative spasm, poor dark adaptation caused 

by the failure of the pupil to dilate in reduced illumination, and ad rua hyper- 

emia. Miotics have been reported to cause lens opacities in susceptible individuals 

after prolonged use. Systemic reactions following topical use of pllocarpine are rare 


= ALLERGAN PHARMACEUTICALS 
= a ee of Allergan, inc., irvine, CA 92713 





(prednisolone sodium phosphate) 
SELE LE EE 


= you = certain that yout ‘ocular steroid 
delivers its labeled concentration? 
Only if you prescribe a solution. 


“SENSION — 100 — SOLUTION 


ai 
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Alls suspensions studied actually rs 
provided less steroid in the - 
initial critical days of therapy 
— when its needed most — 
and more steroid toward the 
end of therapy — when it’s Oa DNA 
needed less. Not at all the oe 


certainty you 
expect. 


i a. a TER 









Portrait of Noncompliai 





“Did | take my eye drops this morning; 
Or, was that yesterday?” 





When multiple-drug regimens 
create multiple-drug problems, you 
can help make sure compliance isn’t 
among them. 

Prescribe the only pilocarpine with 
the compliance-encouraging “C Cap” 
advantage—Pilagan™ with C Cap™ 
Compliance Cap. 

ONLY PILAGAN™ WITH C CAP 
ENCOURAGES PROPER COM- 
PLIANCE BY: 

- Tracking the next dose to be taken, 

- Providing a means for others to 
monitor compliance, 

- Minimizing confusion for patients 
on multidose therapy or multiple 
medications, and 

- Offering the cooling, soothing 
effects of Liquifilm® (14% polyvinyl 
alcohol). 


Please see adjacent page for brief 
summary of prescribing information. 








Ba »«  Pilagan” 


Pilagan’ (pilocarpine nitrate) 
oy Liquifilm® sterile ophthalmic 
Cap” solution with 


Wain CAP ( (a p 


Compliance Cap Q.I.D. 
15 mL 
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By conforming, not deforming. 


Bag Conformity and Centration. The two features of CILCO* cantilever loop 
single-piece IOLs that provide for better capsular fit. 


Their proprietary haptic designs allow these lenses to accommodate to the size 
of the capsular bag. This conformity can eliminate the unequal zonular stress and 
the capsular bag distortion that can occur with an exceptionally long haptic, or 
unforgiving haptic design. The ability to accommodate also decreases the likelihood 
of a haptic overextending the anterior capsular flap and displacing into the sulcus. 


Our unique haptic designs result in uniform radial forces that automatically 
center the optic. These gentle forces of centration also restore the natural shape of th 
capsular bag. This is achieved by providing an effective 360 degrees of radial stretch 
And, this stretch helps to eliminate capsular wrinkles, a primary pathway for 
posterior capsule opacification. 


Manufactured from lathe-cut, high molecular weight PMMA, these lenses exhibi 
superior memory. Thus, they preserve the angulation that minimizes the risk of 
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Lens after implantation viewed from behind the iris 





iris chafing and pupillary block, as well as the haptic shape that maximizes centration. 


To learn more about keeping the capsule in shape, contact your Alcon Surgical 
CILCO* Territory Manager, or call 1-800-654-6243, toll free. 


CILCO Single-piece PMMA 
Posterior Chamber Lenses 


Designed for a better capsular fit 
Alcon 


SURGICAL 





Alcon Surgical, Inc., 6201 South Freeway, Fort Worth, TX 76134, 1-800-654-6243. 
CILCO* is a registered trademark of Alcon Surgical, Inc. 


Caution: Investigational device limited by federal (USA) law to investigational use. 
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TL. Teacher 


More patients... 
more opportunity. 


After dispensing literally millions 
of ACUVUE? (etafilcon A) 
Disposable Contact Lenses, 
practitioners have found that 
ACUVUE offers widespread 
appeal. ACUVUE patients include 
not only prior extended wear, 
but also prior daily wear patients. 
In fact, over 25% of ACUVUE 
patients are previous spectacles 
wearers, contact lens dropouts, 
and new fits. This high degree of 
patient appeal can represent a 
major new practice-building 
opportunity for you. 

Experience also 
demonstrates that ACUVUE 
appeals to patients regardless of 
income levels because of its 
affordability when comparably 
priced to reusable contact lenses 
requiring solutions. 


Diverse sources of ACUVUE patients' 


pally wear sii 


Contact lens dropouts 


Extended wear No previous correction 





J.B. Working Mother 


Extraordinary benefits 
beyond ordinary lenses. 


Both patients and practitioners 
report superior vision and 
comfort with the ACUVUE lens. 

The convenience of 
disposability and the comfort of a 
new, sterile lens on the eye every 
week will appeal to the vast 
majority of those patients whom 
you ve identified as appropriate 
candidates. ACUVUE also 
provides improved patient 
compliance* since it eliminates 
complicated lens care regimens. 
In a recent survey, compliance 
with ACUVUE was 91% . 


Percent of patients rating ACUVUE 
superior to their previous vision care 
modality” 


Comfort 


Visual Acuity 





*Compliance defined as lens wear no longer than recommended wear schedule. 
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ACUVUE is a registered trademark of VISTAKON, INC. 


L.P. Business Traveler 


E.C. Lawyer M.K. Bric 


MAA 
practice-building support. 


The VISTAKON Performance 
Partnership —an unprecedented 
program of practice-building 
support— will help you convert 
the excellent appeal of ACUVUE 
into ongoing revenue potential ii 
your practice. For example, we 
provide in-depth sales consultati 
and practice management 
services, plus a liberal supply of 
no-charge diagnostic lenses. 

To generate patient demand, we 
offer the ADvantage Co-op 
Marketing Support Program. ..ar 
unequaled consumer advertising 
And to enhance patient appeal, 
compliance, and your cash flow, 
an exclusive Monthly Payment 
Plan is also available. 

With support like this, 
you ll be able to interest more 
and more of your patients in 
throwing away their favorite len: 
Call 1-800-874-5278 for more 
information that can help make 
ACUVUE a success in your 
practice! 

References: 1. Compliance Survey, data on file, VISTAKC 


Inc. 2. Wave Il of the Disposable Wear Lens Tracking 
Study, data on file, VISTAKON, Inc. 
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— fast and easy 


preparation means the system is ready 


when you need it. 


= Dramatic savings — based on 
lower purchase price and economical 


disposable tubing cost. 


This new instrument adds vitrectomy 
capability to the existing surgical and 
cost advantages of Mentor’s 
SURG-E-TROL I/A/R system. The 
reusable ASV handpiece has a 600 
stroke/minute guillotine style cutter 
within a 21 gauge probe. The cutting 
port is located very near the probe 
tip. This overall configuration 
optimizes surgical access to narrow 
spaces and facilitates precise 
vitreous shaping. 


Surg-E-Trol (i/A/R) was developed in cooperation 
with Robert C. Drews, M.D., Clayton, Missouri 


Mentor®, Surg-E-Trol and ASV are trademarks of 
Mentor O&O, Inc. 
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The ASV handpiece is driven by the 
same battery powered control pedal 
used with the SURG-E-TROL I/A/R 
system. No console, air tanks, or 
electrical outlets are required. The 
SURG-E-TROL I/A/R-ASV system is 
a new concept in efficiency, 
simplicity and economy. 


Complete conversion from the I/A/R 
handpiece to the ASV handpiece 
takes less than one minute and 
requires no additional tubing. 


To order or for more information, write or call toll free: 
1-800-992-7557 (National); 1-617-871-6950 (Collect in Mass.) 
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= The MICROVIT cutter offers a 

precision cut with variable 

speed. Our wide-angled port is 
closer to the tip with a non-glare 
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k @ a S 0 n S € Linear Aspiration—the venturi 

system provides complete 
control of aspiration from 
OmmHg to 400mmHg. Close 
detailed work on the retina can 
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minimal effort. 

j i e A NEW IMPROVED Fiberoptic 
Light Source—offers excellent 
illumination for visualization of 
the posterior segment with 
automatic bulb changeover. 

i = Microscissors Handpiece— 
Allows computerized adjustment 
of the scissors to surgeon 
preference. Single cut or 

” multi-cut options are available 
and the driver accepts the 

A f y Grieshaber Sutherland line of 
forceps and scissors. 
= A NEW IMPROVED Air Fluid 
Exchange—allows a controlled 
maintenance of the globe during 


exchange. Passive or active 
egress techniques can now be 
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Phacofragmentation 
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For Slit Lamp and Intraoperative Gonioscopy 


The Sussman Four Mirror 
Hand Held Gonioscope 


Delicate maneuverability 
at your fingertips 


e Small in size, light in weight, and directly 
hand held 


e Designed for ease of rotation, tilt 
and mobility 


e Four large 64° mirrors provide an impressive 
360° view of the angle 


e The small diameter endpoint permits both 
Static and dynamic gonioscopy 


e Gonioscopic fluid or ointment is not required 
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Walter Sussman, M.D. 
Bellmore, NY 


U.S. Patent No. 4,033,679 
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ATLAS OF 
~- CONTEMPORARY 
_ OPHTHALMIC SURGERY 4 


= Edited by HENRY M. CLAYMAN, M.D.; with 9 
- section editors. 
- Covering the entire spectrum of ophthalmic surgical 
_ procedures, this comprehensive work provides 
excellent information on contemporary ophthalmic 
surgery techniques. 
beautifully detailed illustrations -- approximately 1700 


consistently prepared, step-by-step visual 
demonstrations of all the current techniques 


organized by anatomic area of problem -- so you can find 
and review each procedure thoroughly 


each section written by an authority in that field 


provides excellent coverage of corneal, cataract, 
glaucoma, stabismus, vitreous, retinal, plastic, and orbital 
surgical areas 


well-organized with a convenient atlas format to make 
your job much easier 
November, 1989. Approx. 800 pages, 1,100 
illustrations. (01136) Special pre-publication price of 
$100.00 (U.S.); $130.00 (Can.) until 1/1/90 
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By Kevin D. Miller, M.D., Hida Capo, M.D., Robert A. Mallette, M.D., and David 
L. Guyton, M.D. 
presents the diagnostic tests as well as the medical and surgical 
treatment for strabismus 
September, 1989. Manual: approx. 64 pages, 100 35mm color 


slides & 3 90-minute audio cassettes. (03304) about $250.00 (U.S.); 
_ $325.00 (Can.) 
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Perimetry 
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ontains the most up-to-date information in the field including a 







NEW chapter on computerized perimeters 

sses manual as well as computerized perimetry 
89. Approx. 416 pages, 319 illustrations. (02073) 
53.95 (U.S.); $70.25 (Can.) 
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Bus. phone ( ) 


Specialty 
ALL PRICES SUBJECT TO CHANGE. Add applicable sales tax. 


BA Mosby 


MSA-326-03; E 
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COURSE FACULTY 
MANAGEMENT OF  smrcseno 
COMPLICATED soca 
TOPICS TO BE COVERED: 


RETINAL DETACHMENTS Yscrtsi 


* Risk factors for the development of macular holes 
Friday, October 6 and Saturday, October 7, 1989 + Vitreous surgery for the prevention of macular holes 
Proliferative Diabetic Retinopathy 
e Viscoelastic Dissection Techniques 
* Management of post-op hemorrhage 
* Instrumentation update 
Proliferative Vitreoretinopathy 
* Update on uses and availability of long acting gases 
e Surgery of the vitreous base-pros and cons 
* Intraocular lenses in PVR 
e Retinal tears in the development of PVR 
* Pharmacologic treatment of PVR 
Giant Retinal Tears 
* Heavier-than-Water Vitreous Substitutes 
e Gas versus silicone oil 
° Indications for lensectomy 
* How to avoid PVR 
ROP 
* Cryotherapy for ROP 
* Surgical management of ROP 


The Retina Center 

at Saint Joseph Hospital 

PO. Box 20,000, Baltimore, MD 21284-0000 
(301 ) 337-4500 





IHE INSTITUTE FOR CONTINUING MEDICAL EDUCATION OF THE NEW YORK EYE AND EAR INFIRMARY PRESENTS 






CORNEA AND EXTERNAL DISEASE 1990: A PREVIEW 


DECEMBER 1 & 2, 1989, HOTEL INTERCONTINENTAL, NEW YORK, N.Y. 
Mark Speaker, M.D., Ph.D., Course Director * Jorge Buxton, M.D., Director, Cornea Service 










GUEST FACULTY NEW YORK EYE & EAR FACULTY 








Jules Baum, M.D. James Jéster, Ph.D. Douglas Buxton, M.D. Henry Perry, M.D. 

Elisabeth Cohen, M.D. Herbert Kaufman, M.D. Jorge Buxton, M.D. John Seedor, M.D. 

Sandy Feldman, M.D. Peter Laibson, M.D. Robert Cykiert, M.D. Mark Speaker, M.D. 
Roger Steinert, M.D. Casimir Swinger, M.D. 












TOPICS 
CORNEA EXTERNAL DISEASE REFRACTIVE SURGERY 























e Corneal Transplants ¢ Contact Lens e Herpes Simplex and Zoster ¢ AIDS e Postoperative Astigmatism ¢ Excimer 
Complications ¢ IOL Complications and Chlamydia + New Drugs and Laser ¢ Epikeratophakia vs IOL's 
| o Dystrophies ¢ Thinning and Delivery Systems e Intrastromal Implants © Refractive 
me Perforations * Keratoconus * Dry Eye N | OCULAR IMAGING Thermokeratoplasty * Radial Keratotomy 
i Syndrome. } 


è Specular Microscopy ® Corneal = m e Keratomileusis 
| Topography * Confocal ners 





cs ee a 
Wil i [fe 
- ‘Lil an ACTIVITIES 
e Spouse's program with shopping tour Holiday events in New York: Theatre, Arts, Museums, Shopping © Welcoming reception 
REGISTRATION 


° Fee $250 © Residents and Fellows $75 è Contact: Mrs. Sylvia Sorrentino, Institute for Continuing Medical Education 
The New York Eye and Ear Infirmary, 310 East 14th Street, New York, NY 10003, (212) 598-1430 
The Institute for Continuing Medical Education of The New York Eye and Ear Infirmary designates this continuing 


medical educational activity for 12 credit hours in Category 1 of the Physician’s Recognition Award of the AMA. 
The New York Eye and Ear Infirmary is a teaching affiliate of the New York Medical College. 
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NOW THERES 
OF GROWTH INA 





Only TEARS NATURALE’ II with 
POLYQUAD* actually enables | 
_ corneal epithelial cell growth? 


POLYQUAD i is the only tear RER pre See 
vative po to Sts coma scp x 


ned Gaara ae a 


: aie, noma cell mits oca 


: pora the advantages of an unpreserved tear ; 


_ substitute with the added safety, conveni- 
ence, a sist ante: ofa at ie tear. 


_ 2. Tripathi: Which 


The natural source for patient relief 
DEN ENA ERT 
_ Ifyou’re looking for a tear substitute that 
-will treat dry eye symptoms, any a vie 


others s will do But TEARS NATURALE Il with 


duvet i corneal healing: 


Relief and revitalization. That’s the com- 
bination that makes TEARS NATURALE II. 


-with POLYQUAD so unique. 


1. Data on file, BN niece i 
thalmic ens care ae alae 
are safe? Abstract ic eepstional cde Nala: ete 
_ mol Rome, May 1986 








irrigating-Aspirating Cannula 
(Regular and Reverse) 


Straight | 
irrigating-Aspirating A 
Cannula 





P a EEA ELLA 
sausaine kaea eai aeaaaioii E. 
SEA 











Kratz Capsule Polisher 









l Atkinson Retrobulbar 
n Needle 
irrigating Cystotome 

<O Formed 


Knolle-Pearce Silicone Capsule Polisher anc 
irrigating Vectis No Hole IOL Manipulator 
American Surgical instruments Corporation The latest addition to ASICO’s ever expanding product line—Single Use Cannulas. 
806 Burr Oak Drive The only way to find out why our Single Use Cannulas are “The Best” is to try them. For : 
Westmont, IL 60559 FREE sterile sample or to place an order, call ASICO. customer service at 1-800-628-2879. 
312-986-8032 (in Ilinois) Did you know? ASICO offers custom made Single Use Cannulas to your specific 

1-800-628-2879 (Customer Service) requirements. Cail for details. 

312-986-0065 Fax Be sure to include ASICO Single Use Cannulas in your ophthalmic packs by specifying 
280-451 Telex ASICO to your Pack Company. 





ASICO PRECISION. . . SINGLE USE CONVENIENCE 








. Bactericidal against a Do range of 5 susepile ocular 
pa thogens, including Staphylococcus and 





Een M Lower incidence of | _ Clinical Efficacies of Tobramycin and Gentamicin Sulfate | 





sensitivity reactions fe UD ecu ar cai dR RCE he EN 
l ane 3  # of Patients (%) — Cured — Improved Unimpro Eio 
| N neomy cin. — | | Tobramycin 129 77 5 : 3 
(61.1%) (36.5%) (2.4%) ORT BE 
; “Composite of the solution and sai pee 
i ointment dosage forms. No statistical 
differences found in separate 
ns of the solution and 
ointment dosage forms. ; ; 


DECISIVE CONTROL OF INFLAMMATION IN THE OFFICE. o 
WE Used over 10 million times since 1983. 
| E Only 0.1% concentration needed for decisive 
ae anti-inflammatory effect. 
@ Safety proven in clinical studies. 


TOBRADEX’™ 


(tobramycin 0.3% and dexamethasone 0.1%) 
STERILE OPHTHALMIC SUSPENSION/OINTMENT 


THE COMBINATION YOU ALREADY KNOW AND TRUST. 





OPHTHALMIC 
Lac aes acme bat PLEASE SEE ADJACENT PAGE FOR BRIEF DISCLOSURE — INCLUDING 
FORT WORTH TEXAS 76134 CONTRAINDICATIONS, WARNINGS, PRECAUTIONS, AND ADVERSE REACTIONS. © 1989 Alcon Laboratories, Inc. 


















(tobramycin 0.3% and dexamethasone 0.1%) 
S STERILE OPHTHALMIC SUSPENSION/OINTMENT 


DESCRIPTION: TOBRADEX® (Tobramycin* and Dexamethasone) Ophthalmic 
<. Suspension and Ointment are sterile, multiple dose antibiotic and steroid 
~ Combinations for topical ophthalmic use. 


-ov INDICATIONS AND USAGE: TOBRADEX® Ophthalmic Suspension and Ointment 
<- are indicated for steroid-responsive inflammatory ocular conditions for which a 
_.. Corticosteroid is indicated and where superficial bacterial ocular infection or a risk of 
-. bacterial ocular infection exists. 


--. CONTRAINDICATIONS: Epithelial herpes simplex keratitis (dendritic keratitis), 
“vaccinia, varicella, and many other viral diseases of the cornea and conjunctiva. 
-> Mycobacterial infection of the eye. Fungal diseases of ocular structures. 
_. Hypersensitivity to a component of the medication. 

c The use of this combination is always contraindicated after uncomplicated removal of 
a comeal foreign body. 


RNINGS: NOT FOR INJECTION INTO THE EYE: Sensitivity to topically applied 
nogiycosides may occur in some patients. ff a sensitivity reaction does occur, 
HAUG use. 
ged use of steroids may result in glaucoma, with damage to the optic nerve, 
3 in visual acuity and fields of vision, and posterior subcapsular cataract 
mation. Intraocular pressure should be routinely monitored even though it may be 
~--difficultin children and uncooperative patients. Prolonged use may suppress the host 
.-fesponse and thus increase the hazard of secondary ocular infections. In those 
-diseases causing thinning of the cornea or sclera, periorations have been known to 
~~ occur with the use of topical steroids. In acute purulent conditions of the eye, steroids 
< May mask infection or enhance existing infection. 







- . General. The possibility of fungal infections of the cornea should be considered after 
long-term steroid dosing. As with other antibiotic preparations, prolonged use may 
~~ Tesult in over-growth of nonsusceptible organisms, including fungi. if superinfection 
- occurs, appropriate therapy should be initiated. When multiple prescriptions are 
~~ fequired, or whenever clinical judgment dictates, the patient should be examined with 
_» the aid-of magnification, such as slit lamp biomicroscopy and, where appropriate, 
> Tuorescein staining. 





.  Garcinagenesis, Mutagenesis, Impairment of Fertility. No studies have been 
. Conducted to evaluate the carcinogenic or mutagenic potential. No impairment of 
“fertility was noted in studies of subcutaneous tobramycin in rats at doses of 50 and 
400 mg/kg/day. 


Pregnancy Category C. Corticosteroids have been found to be teratogenic in 
animal studies. Ocular administration of 0.1% dexamethasone resulted in 15.6% and 
32.3% incidence of fetal anomalies in two groups of pregnant rabbits. Fetal growth 

— fetardation and increased mortality rates have been observed in rats with chronic 
dexamethasone therapy. Reproduction studies have been performed in rats and rabbits 

with tobramycin at doses up to 100 mg/kg/day parenterally and have revealed no 
evidence of impaired fertility or harm to the fetus. There are no adequate and well 

-controlled studies in pregnant women. TOBRADEX® Ophthalmic Suspension and 

Ointment should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 


_ Nursing Mothers. |t is not known whether this drug is excreted in human milk. 
_ Because many drugs are excreted in human milk, a decision should be considered to 
À oo nursing temporarily while using TOBRADEX Ophthalmic Suspension or 
<. Ointment. 


_ Pediatric Use. Safety and effectiveness in children have not been established, 


ADVERSE REACTIONS: Adverse reactions have occurred with steroid/anti-infective 
combination drugs which can be attributed to the steroid component, the anti-infective 
_ component, or the combination. Exact incidence figures are not available. The most 
- frequent adverse reactions to topical ocular tobramycin (TOBREX®) are localized 
ocular toxicity and hypersensitivity, including lid itching and ee and 
-conjunctival erythema. These reactions occur in less than 4% of patients. Similar 
“feactions may occur with the topical use of other aminoglycoside antibiotics. Other 
- -adverse reactions have not been reported: however, if topical ocular tobramycin is 
administered concomitantly with systemic aminoglycoside antibiotics, care should be 
_ _ taken to monitor the total serum concentration. The reactions due to the steroid 
“Component are: elevation of intraocular pressure (IOP) with possible development of 
glaucoma and infrequent optic nerve damage; posterior subcapsular cataract 
formation; and delayed wound healing. 


-Secondary infection. The development of secondary infection has occurred after 
t combinations containing steroids and antimicrodials. Fungal infections of the 
articularly prone to develop coincidentally with long-term applications of 
ossibility of fungal invasion must be considered in any persistent 
on where steroid treatment has been used. Secondary bacterial ocular 
ing suppression of host responses also cccurs. 













thee 





No. 3,691,279 





Alcon 

OPHTHALMIC 
ALCON LARCRATSHIES ING 
FORT WERTH TEXAS Fecha 


AMERICAN JOURNAL OF OPHTHALMOLOGY 








THE EYE 
Le $ S| INSTITUTE oF 
A NORTHWESTERN OHIO 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 






PARS PLANA 






RARE EARTH 
INTRAOCULAR MAGNET 


e Atraumatic Removal of Magnetic 
Intraocular Foreign Bodies. 


e 24K Gold Plating 
e Non Electric 
e Autoclavabie 
e Compatible with Vitrectomy Systems 
ə Clinically tested worldwide 
e Size available 20 ga (0.89 mm) 
AMERITEK, U.S.A. | 
1444 Biscayne Bivd., Suite 220, Miami, FL 33432 
TL. (305) 374-8058 e TX. 264805ABSC _ 
FX. (3905) 372-0779 = 3 
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Corneal Topography of Early Keratoconus 


Leo J. Maguire, M.D., and William M. Bourne, M.D. 


We used a corneal topography analysis sys- 
tem to evaluate nine eyes of seven patients in 
whom the diagnosis of keratoconus was sus- 
pected. There was no slit-lamp evidence of the 
condition. In seven of nine eyes a cone was 
identified. Large amounts of corneal distortion 
were seen in selected patients even though 
they had excellent spectacle-corrected visual 
acuity and little or no distortion of the kera- 
tometer mires. These findings suggest that 
corneal topography analysis systems are use- 
ful in the detection and description of corneal 
irregularity in the early stages of keratoconus. 
The radial keratotomy surgeon should be 
aware that normal results on slit-lamp exami- 
nation and normal keratometry and refractive 
data do not rule out the presence of early 
keratoconus. 


Keratoconus is a noninflammatory corneal 
thinning disorder characterized in its most ad- 
vanced form by a localized conical protrusion 
of the cornea associated with an area of corneal 
stromal thinning most marked at the apex of 
the cone.'* When the characteristic slit-lamp 
findings of advanced keratoconus are seen, the 
diagnosis can be made readily. The earliest 
stages of keratoconus usually develop between 
puberty and 30 years of age.’ The astute clini- 
cian suspects the condition in adolescents and 
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young adults who complain of progressive my- 
opic astigmatism and subtle spectacle blur even 
when classic slit-lamp findings are not present. 
The finding of a focal round or oval area of 
internal reflection in the central or inferior 
cornea while inspecting the red reflex with the 
direct ophthalmoscope helps confirm the diag- 
nosis.’ 

As early as 1946 Amsler‘ recognized the utili- 
ty of photokeratoscopy in the detection of the 
early stages of keratoconus in which spectacle- 
corrected visual acuity may still be excellent 


and slit-lamp findings of the condition minimal Ts 


to nonexistent. Rowsey, Reynolds, and Brown? 
described similar findings. Recent advances in 
computer-based analysis of keratoscope imag- 
es™° now offer the opportunity to evaluate in 
exquisite detail the patterns of power distribu- 
tion seen in the earliest stages of keratoconus 
and offer the opportunity for earlier diagnosis 
and a better understanding of the degree of 
corneal irregularity compatible with a given 
level of visual function. We used a highly sensi- 
tive computer-based corneal topography analy- 
sis system to try to detect the presence of 
keratoconus in patients without slit-lamp evi- 
dence of the disease who had normal kera- 
tometry readings and excellent spectacle- 
corrected Snellen visual acuity. 


Material and Methods 


From May 1988 through January 1989, we 
performed topographic analysis on a group of 
eyes in which no slit-lamp evidence of kerato- 
conus (stromal thinning, Fleischer’s ring, 
Vogt’s striae, anterior stromal scar) was found 
but in whom the diagnosis was suspected. Of 
the seven patients in the study, five had defi- 
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nite slit-lamp evidence of keratoconus in the 
fellow eye. In the remaining two patients no 
slit-lamp evidence of keratoconus was found in 
either eye, but the diagnosis was entertained 
because of patient complaints of mild spectacle 
blur in at least one eye despite best-corrected 
visual acuity of 20/30 or better. None of the eyes 
with suspected keratoconus showed slit-lamp 
evidence of the condition. In all cases best- 
corrected visual acuity with spectacles was 20/ 
30 or better, with less than 2.25 diopters of 
cylinder in the spectacle refraction. No patient 
had more than 3 diopters of keratometric astig- 
matism (Table). Patients 1 and 7 had worn a soft 
contact lens in the eye studied. 

We obtained keratoscope images of the study 
eyes with the Corneal Modeling System (Com- 
puted Anatomy, New York, New York), a com- 
puter-based corneal topography analysis sys- 
tem.* Four keratoscope video images were 
captured for each eye. The technician did not 
accept to computer memory any image for 
which the aiming laser images were not exactly 
superimposed, any image in which patient fixa- 
tion was in doubt, or any image showing evi- 
dence of tear film artifact. 

All video images were processed using the 
revised Corneal Modeling System analysis soft- 
ware updated in May 1988. Notation was made 
of any errors in the autodigitizing process. The 
video images were ranked in order of overall 
quality, taking into consideration the amount 
of surface area covered by the keratoscope 
mires and the quality of the autodigitizing 
process. The image with the highest rank was 
used later to generate the color-coded topogra- 
phy maps. None of the maps were generated 
until after collection of all visual acuity data. In 
those cases in which a cone was identified on 
the topography maps, we determined corneal 
power at the cone apex and the location of the 
apex of the cone relative to the visual axis 
point. 
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Results 





Of the nine eyes studied, seven showed defi- 
nite evidence of early keratoconus. The cone 
apex was located 1.3 to 2.5 mm from the visual 
axis in all patients. All cones were located 
inferior to the visual axis between the 245- and 
the 301-degree hemimeridians. The degree of 
irregularity observed varied widely between 
patients. 


The most subtle cone detected was in the left 
eye of Patient 7 (Fig. 1). In this case each color 
in the contour map represents a small (0.3- 
diopter) range in surface power. Colors in the 
blue spectrum represent lower powers and col- 
ors closer to the red spectrum represent higher 
powers. Power in this case ranges from a low of 
41.5 to greater than 44.5 diopters. The area of 
the cone apex, identified by the red color inter- 
val, is surrounded by concentric bands of in- 
creasingly lower corneal power. Lowest corneal 
power is seen in the superior half of the cornea. 

The most advanced cones observed were in 
the left eye of Patient 2 (Fig. 2) and the left eye 
of Patient 3 (Fig. 3). In Figure 2, each color 
represents a 1.1-diopter range of power and 
overall power ranges from 39.9 to greater than 
50.9 diopters. In Figure 3, each color represents 
a 1.2-diopter range and the overall range is 
between 38.9 and greater than 50.9 diopters. 
Both of these patients had excellent spectacle- 
corrected visual acuity and less than 2 diopters 
of keratometric astigmatism despite the pres- 
ence of this degree of irregularity (Table). 

The power distribution in the other patients 
with identifiable cones showed similar patterns 
to those shown in Figures 1 through 3, with 
degrees of irregularity greater than those 
shown in Figure 1 and less than those seen in 
Figures 2 and 3. Patient 1 was the only patient 
with definite keratoconus in the fellow eye who 
did not show an early cone in the study eye 
(Table). Patient 2 showed topographic evidence 
of keratoconus in the left eye (Fig. 2) but no 
evidence of early involvement in the right eye 
(Fig. 4). 


Discussion 


Our results suggest that very early stages of 
keratoconus can be detected by using a sensi- 
tive corneal topography analysis system. The 
analysis system was able to detect a pattern of 
power distribution consistent with keratoconus 
in seven of nine patients in whom the diagnosis 
was suspected. Those who are interested in 
detecting pilots at risk for the development of 
visually disabling keratoconus before investing 
in their training should find the results of this 
study encouraging.’ Investigators interested in 
better understanding the earliest stages of the 
natural course of cone development and those 
interested in determining the true incidence of 
unilateral keratoconus and the incidence of 
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Fig. 1 (Maguire and Bourne). Computer-generated color contour map of the left eye of Patient 7. Each color 
represents a 0.3-diopter range of surface power. The range extends from a low of 41.5 to greater than 44.5 
diopters. The area of the cone apex, identified by the red color interval, is surrounded by concentric bands of 
increasingly lower corneal power. Lowest corneal power is seen in the superior half of the cornea. The cursor 
(cross) has been placed at the cone apex. 





Fig. 2 (Maguire and Bourne). Contour map of the left eye of Patient 2. This cornea is more irregular. Each color 
interval represents a 1.1-diopter range of power. The overall range extends from 39.9 to greater than 50.5 
diopters. The location of the cone apex is readily apparent. Visual acuity was 20/20, with a spectacle correction of 
250, 





Fig. 3 (Maguire and Bourne). Contour map of the left eye of Patient 3. Each color represents a 1.2-diopter 


range and the overall range is 38.9 to greater than 50.9 diopters. 





Fig. 4 (Maguire and Bourne). Contour map of the right eye of Patient 2. Each color represents a 0.3-diopter 
range and the overall range is 41.9 to greater than 44.8 diopters. Unlike the patient's opposite eye (Fig. 2), no 


topographic evidence of early keratoconus is seen. 

















TABLE 





Corneal Topography of Early Keratoconus uo 


SUMMARY OF CORNEAL MODELING SYSTEM FINDINGS 


TOPOGRAPHIC APEX OF CONE 


DISTANCE 
FROM 
VISUAL VISUAL HEMI- MAXIMUM KERATOMETER SLIT-LAMP 
PATIENT NO., ACUITY WITH MANIFEST AXIS MERIDIAN POWER KERATOMETRY MIRE FINDINGS IN 
AGE (yas), SEX EYE SPECTACLES REFRACTION (MM) (DEG) (D) READING DISTORTION FELLOW EYE 
1,62,M RE. 20/20-  -1.00 +0.75 No evidence of keratoconus 43.87 x 44.12 x 98 Mild Advanced 
x 14 keratoconus 
2,27,M LE. 20/20 ~ 2.50 2.3 263 52.80 43.12 x 43.87 x 33 Mild —_ 
l R.E. 20/20 +9.75* No evidence of keratoconus 43.00 x 45.75 x 112 None ~ 
3,27,M RE. 20/20 ~3.00 2.5 255 45.2 43.25 x 44.00 x 05 None — 
L.E. 20/30 —2.25 +1.25 2.0 280 52.2 43.75 x 45.50 x 05 Moderate — 
x 12 
4,29, F R.E. 20/25 —2.00 1.6 271 50.7 45.25 x 47.00 x 85 Mild Severe 
keratoconus 
5, 29, M L.E. 20/20 —1.25 +2.00 2.5 245 47.6 42.25 x 45.00 x 40 None Penetrating 
x 20 keratoplasty 
for keratoco- 
nus in 1978 
6, 30, F R.E. 20/20 ~2.00 +0.75 1.3 301 45.8 43.75 x 43.87 x 163 None Penetrating 
x 166 keratoplasty 
for keratoco- 
nus in 1985 
7,19, F L.E. 20/20 Piano 2.1 259 44.5 43.25 x 44.00 x 90 None Moderate 


*Cataract secondary to nonpenetrating BB injury; cataract extraction age 10 years. 


early keratoconus in the normal population 
appear to have a new tool." Most importantly, 
topographic analysis, when used asa screening 
test, may help ophthalmologists interested in 
refractive corneal surgery avoid operating on 
an eye with unsuspected abnormalities in cor- 
neal curvature. 

Many variables have been suggested to con- 
tribute to the lack of refractive accuracy of 
radial keratotomy" and other refractive surgi- 
cal procedures.” Heterogeneity of the topogra- 
phy of the preoperative surface has only re- 
cently been suggested as one of them.” 

It has been assumed that if the refraction, 
visual acuity, and keratometry readings are 
normal, the corneal surface is normal. The 
results of our study suggest otherwise. All of 
the patients in whom early keratoconus was 
identified had excellent visual acuity with spec- 
tacle correction and no slit-lamp evidence of 
the condition. Four of the seven patients 
showed no distortion of the keratometer mires. 


Three others showed only subtle mire distor- 


n. These keratometric findings are not sur- 


prising because the degree of keratoconus in 
these eyes was not severe and the cones were 
not located near the two points on the corneal 
surface measured by the keratometer. The re- 
fractive surgeon may well ask whether some 
patients with poor results after radial keratoto- 
my have had similar preoperative topographic 
findings. 

This pilot study suggests that computer- 
based corneal topography analysis systems 
similar in design to the Corneal Modeling Sys- 
tem are useful in the detection of early stages of 
keratoconus. If our findings are confirmed by 
other investigators, such systems should be 
considered for use in population-based studies 
to determine the true incidence of early kerato- 
conus and to determine the degree of topo- 
graphic heterogeneity in the normal popula- 
tion. If significant corneal irregularity is found 
in a relatively large percentage of normal sub- 


jects, computer-based topography analysis o 
may become a useful preoperative screening 
procedure for patients interested in refractive. 


corneal surgery. 
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OPHTHALMIC MINIATURE 
Being now prepared to make the section of the cornea, the surgeon, 
holding the knife as he would a pen, should rest the ring and middle finger 
of the right hand upon the temple of the patient, near the outer canthus of 
the eye; and place the flat part of the blade of the knife upon the surface of 
the cornea, and try whether he can carry the point of the instrument to the 
nose, without shifting the position of the fingers on the cheek. By touch- 
ing the cornea, the patient is warned of the commencement of the opera- 


tion. . 


Frederick Tyrrell, A Practical Work on the Diseases of the Eye and Their 
Treatment, Medically, Topically, and by Operation, Vol. II. 


London, John Churchill, 1840, p. 396 
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Corneal Ulcers Associated With Disposable Hydrogel 
Contact Lenses 


James P. Dunn, Jr., M.D., Bartly J. Mondino, M.D., Barry A. Weissman, O.D., 
Paul B. Donzis, M.D., and Don O. Kikkawa, M.D. 


Four patients developed corneal ulcers asso- 
ciated with the use of disposable extended- 
wear hydrogel contact lenses. Bacteria were 
recovered from corneal ulcers in three of the 
patients. Three patients discarded their con- 
tact lenses after ten or more days of extended 
wear; the corneal ulcers in these patients 
developed toward the end of the wearing cy- 
cle. The fourth patient removed her contact 
lenses every two days for cleaning and disin- 
fection and discarded them for a new pair 
on a weekly basis. Improper lens hygiene was 
noted in only one patient. All corneal ulcers 
responded to antibiotic treatment. In three 
patients visual acuity returned to normal, but 
scarring of one patient’s cornea resulted in a 
visual acuity of 20/60. 


Cornea uLcers are the most serious compli- 
cation of contact lens wear. All types of contact 
lenses have been associated with infectious 
corneal ulcers, including cosmetic daily- and 
extended-wear hydrogel lenses,'® aphakic lens- 
es," therapeutic hydrogel lenses,“ cosmetic 
lenses used to change eye color, and rigid 
lenses.*® Corneal ulcers related to contact lens 
wear now form a growing percentage of all 
corneal ulcers.** Hydrogel contact lenses may 
pose a greater risk of corneal infection when 
used on an extended-wear rather than a daily- 
wear basis. 12483 

The use of contact lenses may be associated 
with breakdown of the corneal epithelial barrier 
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as a result of chronic hypoxic stress or manipu- -~ 
lation of the lens during insertion or removal. — 
Bacteria normally present in the eye or contam- 


inating some aspect of the contact lens care < 


system may then gain access to the corneal 
stroma and induce infection. Contamination 
may result from noncompliance with accepted 
principles of lens care and has been noted in 
contact lens wearers who are asymptomatic" 
or who have corneal ulcers. ! 

Disposable extended-wear hydrogel contact 
lenses, intended to be worn continuously for 
one or two weeks and then discarded, may 
reduce problems caused by noncompliance 
with good lens care since no lens cleaning or 
disinfection is required. Furthermore, the risks 
associated with aging lenses, including cracks 
or other surface defects that might allow micro- 


bial penetration or deposits which might facili- ` 


tate bacterial adherence,” should be reduced. 
Other potential benefits include the elimination 
of some of the allergic and toxic complications 
of contact lens care products and a possible 
decrease in the incidence of giant papillary 
conjunctivitis. A  premarket study of the 
Acuvue disposable hydrogel contact lens 
(etafilcon, 58% water content), consisting of 
733 patients followed up for eight months of | 


wear, found an overall complication rate of —_ 


only 5.6%." No corneal ulcers were noted. We 
examined four patients who developed corneal 
ulcers while wearing Acuvue disposable 
extended-wear contact lenses. 


Case Reports 


Case 1 

A 40-year-old woman had been using dispos- 
able hydrogel contact lenses on an extended- 
wear basis for three months. She replaced the 
lenses every 11 to 14 days. Before using dispos- 


able lenses, she had used daily-wear hydrogel. “age 
lenses sporadically for six years. She changed > 


113 













AMERICAN JOURNAL OF OPHTHALMOLOGY 





August, 1989 








to disposable contact lenses because of their 
greater convenience. She had worn her current 
lenses for 12 days and noticed pain and redness 
in her right eye that progressed overnight to 
severe pain and photophobia. 

On examination, visual acuity was R.E.: 20/25 
and L.E.: 20/15. The right eye showed mild 
edema of the eyelids. Slit-lamp examination 
showed moderate conjunctival hyperemia and 
a l-mm corneal epithelial defect overlying a 
2.5-mm stromal infiltrate in the midperiphery 
at the 7:00 o’clock position. There was sur- 
rounding stromal and epithelial edema, which 
spared the visual axis. The anterior chamber 
showed 1+ cells and flare. Cultures of the right 
cornea grew coagulase-negative Staphylococcus. 

She was treated with hourly topical tobramy- 
cin 15 mg/ml and cefazolin 50 mg/ml. Within 24 
hours the patient’s symptoms improved sub- 
stantially, and the epithelium was intact. After 
five days, topical dexamethasone sodium phos- 
phate 0.1% was added to the fortified antibiotic 
regimen to reduce stromal scarring. All topical 
medications were tapered and then discontin- 
ued over a three-week period. A faint stromal 
scar persisted, but best-corrected visual acuity 
was 20/15. 


Case 2 

A 34-year-old woman was referred because of 
a two-day history of pain, redness, and de- 
creased vision in the right eye. She had worn 
daily-wear hydrogel contact lenses for seven 
years until changing to disposable extended- 
wear hydrogel lenses three months before ex- 
amination. She wore the disposable lenses on 
an extended-wear basis for a two-week cycle 
and noticed discomfort after 11 days of wear 
with her latest pair. 

On examination, visual acuity was R.E.: 20/20 
and L.E.: 20/15. Slit-lamp examination of the 
right eye demonstrated mild conjunctival hy- 
peremia and a 2-mm peripheral corneal infil- 
trate with a 0.5-mm overlying epithelial defect 
at the 5:00 o’clock position. Trace cells and flare 
were seen in the anterior chamber. Corneal 
cultures showed no growth at 48 hours. 

The patient was treated with hourly topical 
tobramycin 0.3% and bacitracin zinc-neomycin 
sulfate-polymyxin B sulfate while awake. After 
24 hours, the epithelial defect was healed. The 
topical antibiotics were tapered to every two 
hours. After four days her treatment regimen 
was changed to combined tobramycin 0.3%/ 
dexamethasone 0.1% four times each day. One 


week later, the infiltrate had virtually resolved, 
and the medication was tapered and discontin- 
ued over four days. Two weeks later only a faint 
opacity remained, and best-corrected visual 
acuity was 20/15. 


Case 3 

A 27-year-old woman had worn disposable 
hydrogel contact lenses for six months without 
problems but admitted to wearing them longer 
than the recommended two-week extended- 
wear period on occasion. The patient also ad- 
mitted to infrequent handwashing before han- 
dling her lenses. Her fingernails were long, and 
she believed she may have scratched her eyes 
on occasion. Two days before our examination, 
she noticed pain in her right eye just before 
replacing her two-week-old contact lenses. The 
pain worsened over the next few hours, and 
she was seen in a general emergency room 
where a diagnosis of sterile corneal infiltrate 
was made. She was treated with topical sulfa- 
cetamide 10%, cyclopentolate 1%, and a pres- 
sure patch. She returned 36 hours later with 
severe pain, tearing, and discharge and was 
referred for examination. 

Visual acuity was R.E.: 20/60 and L.E.: 20/20. 
Slit-lamp examination of the right eye showed a 
crescent-shaped 1 x 3-mm stromal infiltrate 
with an overlying 3 x 3-mm epithelial defect in 
the visual axis. The anterior chamber had 4+ 
cells and flare and a small hypopyon. A bottle 
of artificial tears used several times each day 
was noted to have mascara crystals on the tip. 
Cultures of the tip and the solution it- 
self showed no bacterial or fungal growth. Cul- 
tures of the corneal ulcer grew Pseudomonas 
aeruginosa. 

The patient was treated with hourly topical 
tobramycin 15 mg/ml and cefazolin 50 mg/ml. 
After 12 hours of antibiotic treatment, her visu- 
al acuity decreased to counting fingers at 2 feet, 
and the infiltrate had enlarged (Fig. 1). The 
ulcer then improved over the next 24 hours. 
The patient remained hospitalized for five days 
while being treated with hourly topical antibio- 
tics. After discharge, the antibiotics were ta- 
pered slowly. The epithelium was intact two 
weeks later. The stromal opacity had decreased 
in size, but stromal thinning was noted. Best- 
corrected visual acuity was 20/60. 


Case 4 
A 22-year-old woman had worn extended- 
wear hydrogel contact lenses for four years and 
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Fig. 1 (Dunn and associates). Case 3, right eye. 
Central corneal ulcer caused by Pseudomonas aerugi- 
nosa. 


had switched to disposable contact lenses 
seven months before examination. She wore 
the disposable hydrogel contact lenses for two 
days at a time, removed them for cleaning and 
overnight disinfection with a hydrogen perox- 
ide care system, and discarded them weekly. 
Two days before our examination, she 
developed pain and tearing in her left eye after 
two days of contact lens wear. She was seen by 
her ophthalmologist and found to have bilater- 
al corneal ulcers. Treatment with gentamicin 
0.3% four times each day and bacitracin zinc- 
polymyxin B sulfate ointment at night in both 
eyes was ineffective, and she was referred for 
examination. 

Visual acuity was R.E.: 20/40 and L.E.: 20/50. 
Slit-lamp examination of the right eye showed 
two I-mm round stromal infiltrates, one located 
paracentrally and one peripherally, each with 
an overlying epithelial defect. Trace anterior 
chamber cells and flare were noted. The left eye 
had a round 2.5-mm corneal epithelial defect 
over a stromal infiltrate in the nasal midperiph- 
ery (Fig. 2). The anterior chamber showed 1+ 
cells and flare. Corneal cultures from the left 
eye grew Propionibacterium acnes. 

The patient was treated hourly with topical 
tobramycin 15 mg/ml and cefazolin 50 mg/ml in 
both eyes. Over the next four days, the stromal 
infiltrates regressed and the epithelial defects 
healed. The antibiotic eyedrops were tapered 
and then discontinued over several weeks. Her 
best-corrected visual acuity improved to 20/20 
in both eyes. Stromal scars were faintly visible 
in the right cornea. A large stromal opacity 





Fig. 2 (Dunn and associates). Case 4, left eye. 
Paracentral corneal ulcer. 


with associated thinning was present in the left 
cornea. 


Discussion 


The development of microbial corneal ulcers 
in contact lens wearers probably involves both 
disruption of the epithelial surface and micro- 
bial invasion of the stroma. Bacteria can adhere 
to hydrogel contact lenses” and may then gain 
access to the corneal stroma after epithelial 
trauma." Such trauma may be an inevitable 
consequence of all contact lens use, especially 
during extended wear. All available hydrogel 
contact lenses cause hypoxic changes in the 
corneal epithelium when used on an extended- 
wear basis.” These changes include reduced 
corneal sensitivity, decreased epithelial mitosis 
and adhesion, premature desquamation of epi- 
thelial cells, and epithelial microcystic edema. 
The disposable hydrogel contact lenses used by 
all patients in this study were similar in water 
content and thickness, and therefore oxygen 
transmissibility, to other reusable hydrogel 
extended-wear contact lenses. 

The theoretical advantage of disposable con- 
tact lenses lies ina reduction of lens contamina- 
tion associated with noncompliance in contact 
lens care. Proper contact lens care includes 
handwashing before any lens manipulation, 
appropriate use of an approved contact lens 
care system, adherence to recommended con- 
tact lens-wearing schedule, and absence of mi- 
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crobial contamination of contact lens cases and 
solutions. Noncompliance has been found in 
about 50% of asymptomatic contact lens 
users™!! and in patients with corneal ulcers 
associated with contact lens wear.’ It has also 
been noted that soft contact lenses develop 
deposits with time that cannot be removed 
completely even by professional contact lens 
cleaning.” Bacteria may adhere to these 
deposits.” By eliminating the use of care sys- 
tems and shortening the use of the lens, it is the 
goal of manufacturers of disposable hydrogel 
lenses to improve compliance, reduce deposit 
formation, and ensure that all inserted contact 
lenses are clean and sterile. The risk of corneal 
ulcers should thereby be reduced. Indeed, cor- 
neal ulcers were not reported in the initial 
evaluation of disposable contact lens wear.’ 

There remain, however, potential A 
tions associated with any type of extended- 
wear hydrogel contact lens that disposability 
may not solve. The increased cost of disposable 
contact lenses® may induce some patients to 
use them longer than the suggested period. 
While being worn any contact lens is subject to 
contamination from environmental pollutants, 
cosmetics (such as eyeliner), and eyedrops. 
These sources of contamination may play a role 
in the development of corneal ulcers, since one 
study found that 12 of 29 extended-wear pa- 
tients with corneal ulcers had no identifiable 
break in compliance.! 

Our patients showed many of the potential 
sources of contamination in disposable contact 
lens wear. Patient 3 did not usually wash her 
hands before removing or inserting her lenses, 
thus negating the advantage of inserting a 
sterile contact lens at each lens change. She 
also admitted to using the lenses for longer 
than two weeks on occasion, which could ag- 
gravate chronic corneal hypoxia. She had long 
fingernails, which may have contributed to 
epithelial trauma. She improperly used a topi- 
cal lubricant, as evidenced by mascara deposits 
on the bottle tip (although cultures were nega- 
tive). Finally, she inserted a new contact lens 
onto an already painful eye. 

Patient 4 represents a special situation, since 
she disposed of her lenses on a weekly basis, 
but removed them every two days for cleaning 
and disinfection. Although such use reintro- 
duces the complications associated with tradi- 
tional contact lens care, this type of regimen 
has been recommended as a compromise be- 
tween the risks of corneal hypoxia associated 
with weekly contact lens wear and the prob- 


lems related to care solutions. It has also been 
shown that more frequent replacement of reus- 
able traditional extended-wear hydrogel con- 
tact lenses may reduce the incidence of corneal 
ulcers." 

Patients 1 and 2 did not have any obvious risk 
factors for corneal ulcers other than extended 
wear. Both patients reported compliance with 
the recommended wear schedule and washed 
their hands before lens manipulation. 

Pseudomonas is the most common pathogen in 
contact lens-related corneal ulcers, followed by 
Staphylococcus.** These bacteria were found in 
two of the corneal ulcers in this study. Cultures 
are negative in approximately one half of all 
contact lens-related corneal ulcers.” Culture 
results may be affected by previous treatment 
with antibiotics. However, all four patients 
described here demonstrated epithelial defects, 
stromal infiltration, anterior chamber reaction, 
and pain characteristic of infectious keratitis.” 

We are concerned that the concept of dispos- 
ability may give patients and practitioners a 
false sense of safety regarding extended wear, 
and that the increased cost of disposable con- 
tact lenses may encourage patients to wear 
them longer than recommended. A case of 
keratitis associated with disposable hydrogel 
contact lenses was reported recently, but no 
bacteria were isolated from the cornea. Wear- 
ers of disposable extended-wear hydrogel con- 
tact lenses are at risk for the development of 
bacterial corneal ulcers. 
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Clinical Indications for and Procedures Associated With 


Penetrating Keratoplasty, 1983-1988 


Steven E. Brady, M.D., Christopher J. Rapuano, M.D., Juan J. Arentsen, M.D., 
Elisabeth J. Cohen, M.D., and Peter R. Laibson, M.D. 


We reviewed the preoperative clinical indi- 
cations and associated surgical procedures for 
2,299 penetrating keratoplasties performed at 
our institution from 1983 through 1988. Pseu- 
dophakic bullous keratopathy was the most 
common indication overall, accounting for 526 
cases (23%). A marked increase was noted in 
the incidence of pseudophakic bullous kera- 
topathy as an indication for penetrating kera- 
toplasty beginning in 1985. The association of 
anterior chamber intraocular lenses in eyes 
with pseudophakic bullous keratopathy un- 
dergoing penetrating keratoplasty increased 
from 19 of 43 cases (44%) in 1983 to 79 of 108 
cases (73%) in 1988. The incidence of intraocu- 
lar lens exchange at the time of penetrating 
keratoplasty in cases of pseudophakic bullous 
keratopathy increased from six of 43 (14%) in 
1983 to 63 of 108 (58%) in 1988. 

Other major indications for penetrating ker- 
atoplasty included Fuchs’ dystrophy (375 
cases, 16%), keratoconus (348 cases, 15%), 
aphakic bullous keratopathy (331 cases, 14%), 
and regraft (233 cases, 10%). Cataract extrac- 
tion, with or without intraocular lens implan- 
tation, was combined with penetrating kerato- 
plasty in 397 of 1,532 phakic eyes (26%). The 
incidence of triple procedure (penetrating ker- 
atoplasty, cataract extraction, and intraocular 
lens implantation) increased from 27 of 248 
phakic eyes (11%) in 1983 to 68 of 258 phakic 
eyes (26%) in 1988. 


The numer oF penetrating keratoplasties per- 
formed in the United States has increased from 
over 15,000 in 1981 to over 36,000 in 1988 
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(Activity Reports, 1981 and 1988, Eye Bank 
Association of America). Continued improve- 
ment in surgical technique, instrumentation, 
donor tissue preservation, and pharmacologic 
advances have made it a highly successful sur- 
gical procedure. Previous reports have docu- 
mented trends in changing indications for pen- 
etrating keratoplasty since the early 1940s.'° 
We reviewed the clinical indications for 2,299 
penetrating keratoplasties performed between 
1983 and 1988 as well as the trends in associat- 
ed procedures combined with penetrating kera- 
toplasty, including cataract extraction, intraoc- 
ular lens implantation, and management of 
intraocular lenses in cases of pseudophakic 
bullous keratopathy. 


Material and Methods 


We reviewed the charts of all patients who 
underwent penetrating keratoplasty at our in- 
stitution during the six-year period from Jan. 1, 
1983 through Dec. 31, 1988. Information ob- 
tained included date of surgery, patient age, 
surgeon, and the preoperative clinical diagno- 
sis for which penetrating keratoplasty was per- 
formed. 

Preoperative clinical diagnostic indications 
for penetrating keratoplasty were divided into 
17 categories (Table 1). In most cases, only one 
clinical diagnosis was present. However, in 
patients with more than one diagnosis, the 
following priority guidelines were used to as- 
sure uniform categorization. The category of 
regraft was given the highest priority. In other 
words, if the eye undergoing penetrating kera- 
toplasty had had a previous transplant, then it 
fell into the regraft category despite the pres- 
ence of any other diagnosis or condition. Simi- 
larly, pseudophakic and aphakic bullous kera- 
topathy were given a higher priority level than 
Fuchs’ dystrophy. For example, cases of corne- 
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CLINICAL INDICATIONS FOR PENETRATING KERATOPLASTY BY YEAR 


Indications for Penetrating Keratoplasty 


TABLE 1 





TOTAL 


(2.5%) o es 


INDICATION 1983 1984 1985 
Pseudophakic bullous 43 (12.1%) 60 (15.3%) 98 (25.2%) 
keratopathy 
Fuchs’ dystrophy 56 (15.8%! 71 (18.1%) 57 (14.7%) 
Keratoconus 59 (16.7%) 77 (19.6%) 57 (14.7%) 
Aphakic bullous 74 (20.9%) 57 (14.5%) 55 (14.1%) 
keratopathy 
Regraft 32 (9.0%) 42 (10.7%) 35 (9.0%) 
4 22 (6.2%) 17 (4.3%) 16 (41%) 
Interstitial keratitis 41 (3.1%) 18 (46%) 13 (3.3%) 
o o Trauma 7 (20%) 12 (3.1%) 15 (3.9%) 
ae i ‘Ulcerative conditions 9 (25%) 12 (3.1%) 7 (1.8%) 
Scarring 10 (28%) 7 (1.8%) 10 (2.6%) 
Non-Fuchs’ dystrophy 7 (2.0%) 4 (10%) 15 (3.9%) 
Corneal edema 4 (1.1%) 2 (0.5%) 4 (1.0%) 
Miscellaneous 1 (0.3%) 6 (1.5%) 2 (0.5%) 
Chemical burn 1 (0.3%) 3 (0.8%) 2 (0.5%) 
Degeneration 3 (0.8%) 1 (0.3%) 2 (0.5%) 
Congenital 1 (0.3%) 2 (0.5%) 1 (0.3%) 
Unknown 14 (4.0%) 1 (0.3%) 0 (0.0%) 
Total 354 (100.0%) 392 (100.0%) 389 (100.0%) 


al edema associated with previous cataract sur- 
gery and endothelial dystrophy were placed in 
the pseudophakic or aphakic bullous keratop- 
athy categories rather than the Fuchs’ dystro- 
phy category. The categories of corneal edema 
and scarring include only those eyes in which 
these conditions were idiopathic or the result of 
causes other than those listed in any other 
category. 

In cases of pseudophakic bullous keratop- 
athy, the type of intraocular lens was recorded. 
In cases of regraft, the previous underlying 
diagnosis was noted when available. Informa- 
tion was also obtained regarding the incidence 
of combined penetrating keratoplasty and cata- 
ract extraction with and without implantation 
of an intraocular lens. Management of previ- 
ously implanted intraocular lenses in applica- 
ble cases of pseudophakic bullous keratopathy 
was also recorded. 


Results 


_A total of 2,299 penetrating keratoplasties 
were performed between 1983 and 1988. An 
-= average of 383 penetrating keratoplasties were 

T armed each year, ranging from 354 in 1983 





1986 1987 1988 ae 
98 (26.3%) 119 (30.0%) 108 (27.4%) 526 (22.9%) 
62 (16.6%) 54 (13.6%) 75 (19.0%) 375 (16.3%) 
59 (15.8%) 48 (12.1%) 48 (12.2%) 348 (15.1%) 
49 (13.1%) 51 (12.8%) 45 (11.4%) 331 (144%) 
42 (11.3%) 41 (10.3%) 41 (10.4%) 233 (10.1%) _ 
16 (4.3%) 18 (4.5%) 12 (3.0%) 101 (4.4%) — 
15 (4.0%) 13 (3.3%) 18 (4.6%) 88 (3.8%) 
7 (19%) 10 (25%) 7 (1.8%) 58 
9 (2.4%) 12 (3.0%) 9 (23%) 58 (25%) | 
5 (13%) 12 (3.0%) 5 (1.3%) 49 (2.1%) | 
1 (0.3%) 4 (10%) 8 (20%) 39 (1.7%) 

5 (1.3%) 7 (1.8%) 6 (1.5%) 28 (1.2%) 
O (0.0%) 3 (08%) 1 (0.3%) 13 (0.6%) 
3 (0.8%) 1 (0.3%) 1 (0.3%) 11 (0.5%) 
O (0.0%) 1 (0.3%) 4 (1.0%) 11 (0.5%) 
2 (0.5%) 0 (0.0%) 3 (0.8%) 9 (0.4%) 
0 (0.0%) 3 (0.8%) 3 (0.8%) 21 (0.9%) 
373 (100.0%) 397 (100.0%) 394 (100.0%) ) 


2,299 (100.0%) 


to 397 in 1987 (Table 1). The average age of _ 


patients undergoing penetrating keratoplasty 


was 62 years (range, 3 months to 96 years). 
There was no significant change in age charac- 
teristics during the study period. Patients were 
operated on by 18 surgeons. However, 1,995 
(87%) of the penetrating keratoplasties were 
performed by three of these surgeons. 
Pseudophakic bullous keratopathy was the 
most common indication, accounting for 526 
cases (23%) of all penetrating keratoplasties | 
performed (Table 1). This category includes all 
cases of corneal edema associated with previ- 
ous cataract surgery in which an intraocular 
lens had been implanted either primarily or 
secondarily, whether or not the implant was 
still in situ or had been explanted previously. 
A marked change was noted over the study 
period with respect to the number of penetrat- 
ing keratoplasties performed for pseudophakic 
bullous keratopathy. In the first and second 
years of the study, it was only the fourth and 
third most common indication, respectively. 
However, in the final four years, 1985 through 
1988, it was the most common indication, ac- _ 
counting for over one quarter of the penetrat- 
ing keratoplasties each year. $ 
Of the 526 cases of pseudophakic bullous - 
keratopathy, 331 (63%) were associated with 
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TABLE 2 
INTRAOCULAR LENS TYPE IN PSEUDOPHAKIC BULLOUS KERATOPATHY BY YEAR 





LENS TYPE 1983 1984 1985 1986 1987 1988 — TOTAL 
Anterior chamber 19 (44.2%) 30 (50.0%) 56 (57.1%) 64 (65.3%) 83 (69.7%) 79 (73.1%) 331 (62.9%) 
iris fixated 16 (37.2%) 20 (33.3%) 29 (29.6%) 11 (11.2%) 13 (10.9%) 10 (9.8%) 99 (18.8%) 
Posterior chamber 7 (16.3%) 8 (13.3%) 12 (12.2%) 23 (23.5%) 19 (16.0%) 13 (12.0%) 82 (15.6%) 
Unknown 1 (23%) 2 (3.4%) 1 (4.0%) © (0.0%) 4 (3.4%) 6 (5.6%) 14 (2.6%) 

Total 43 (100.0%) 60 (100.0%) 98 (100.0%) 98 (100.0%) 119 (100.0%) 108 (100.0%) 526 (100.0%) 








anterior chamber intraocular lenses (Table 2). 
This association showed a constant increase in 
frequency from 19 of 43 cases (44%) in 1983 to 
79 of 108 cases (73%) in 1988. Iris-fixated intra- 
ocular lenses accounted for 99 of the total 526 
cases (19%), but showed a gradual decrease in 
frequency from 16 of 43 cases (37%) in 1983 to 
ten of 108 cases (9%) in 1988. Posterior chamber 
intraocular lenses were found in 82 of the 526 
eyes (16%) over the six-year period. 

Management of the intraocular lens in eyes 
undergoing penetrating keratoplasty for pseu- 
dophakic bullous keratopathy changed signifi- 
cantly during the study period (Table 3). Of 43 
such eyes in 1983, the intraocular lens was 
removed in only five (12%) and it was ex- 
changed in only six (14%). However, in 1988, 
during which 108 transplants were performed 
for pseudophakic bullous keratopathy, 11 
(10%) of the intraocular lenses were removed 
and 63 (58%) were exchanged. 

Fuchs’ dystrophy, keratoconus, and aphakic 
bullous keratopathy as indications for penetrat- 
ing keratoplasty all followed pseudophakic bul- 
lous keratopathy in frequency, accounting for 
375 (16%), 348 (15%), and 331 (14%) of cases, 
respectively. Fuchs’ dystrophy showed little 
significant change over the study period. Kera- 
toconus, however, demonstrated a tendency to 


decrease in frequency from 77 of 392 cases 
(20%) in 1984 to 48 of 394 cases (12%) in 1988. 
Aphakic bullous keratopathy demonstrated a 
similar decreasing tendency from 74 of 354 
cases (21%) in 1983 to 45 of 394 cases (11%) in 
1988. 

Regraft was the fifth most common indica- 
tion for penetrating keratoplasty in the series, 
accounting for 233 (10%) of the cases. No sig- 
nificant change was noted in this percentage 
over the six years. In these regraft cases, apha- 
kic and pseudophakic bullous keratopathy 
were found to be the most common clinical 
diagnoses for the previous penetrating kerato- 
plasty, accounting for 46 cases (20%) and 44 
cases (19%), respectively (Table 4). 

Viral disease, which included both herpes 
simplex keratitis (97 cases) and herpes zoster 
ophthalmicus (four cases), accounted for 101 
(4%) of cases overall and decreased in frequen- 
cy from 22 of 354 cases (6%) in 1983 to 12 of 394 
cases (3%) in 1988. 

Combined, the six categories of pseudopha- 
kic bullous keratopathy, Fuchs’ dystrophy, 
keratoconus, aphakic bullous keratopathy, re- 
graft, and viral disease accounted for 1,914 of 
the 2,299 penetrating keratoplasties performed 
(83%). Other less common categories are listed 
in Table 1. Scarring, including interstitial kera- 


TABLE 3 
INTRAOCULAR LENS MANAGEMENT IN CASES OF PSEUDOPHAKIC BULLOUS KERATOPATHY BY YEAR 
(% OF PSEUDOPHAKIC BULLOUS KERATOPATHY CASES) 


LENS MANAGEMENT 1983 1984 1985 
intraocular lens 5 (11.6%) 8 (13.3%) 11 (11.2%) 
removal 

Intraocular lens 6 (14.0%) 15 (25.0%) 30 (30.6%) 
exchange 

intraocular lens 1 (2.3%) 1 (1.7%) 4 (4.1%) 
reposition 

intraocular lens 31 (72.1%) 36 (60.0%) 53 (54.1%) 
unchanged 

Total 43 (100.0%) 60 (100.0%) 98 (100.0%) 


1986 1987 1988 TOTAL 
17 (17.3%) 14 (11.8%) 11 (10.2%) 66 (12.5%) 
25 (25.5%) 61 (51.3%) 63 (58.3%) 200 (38.0%) 
2 (2.0%) 1 (0.8%) 1 (0.9%) 10 (1.9%) 
54 (55.1%) 43 (36.1%) 33 (30.6%) 250 (47.5%) 
98 (100.0%) 119 (100.0%) 108 (100.0%) 526 (100.0%) 
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TABLE 4 
PREVIOUS DIAGNOSIS IN REGRAFTS 





DIAGNOSIS TOTAL 
Aphakic bullous keratopathy 46 
Pseudophakic bullous keratopathy 44 
Fuchs’ dystrophy 22 
Regraft 22 
Keratoconus 20 
-Virus 15 





12 

11 

9 

nee ee 5 
AE Ulcerative conditions 4 
Corneal edema 4 
Miscellaneous 3 
Degeneration 2 
Scarring 1 
Congenital 0 

Total 233 





titis and trauma, accounted for 195 cases (8%). 
Sterile and infectious ulcerative conditions 
were indications for penetrating keratoplasty 
in 58 cases (3%) and non-Fuchs’ corneal dystro- 
phies accounted for 39 cases (2%). 

Penetrating keratoplasty was combined with 
cataract extraction in 397 of 1,532 phakic eyes 
(26%) (Table 5). Within this group there was a 
significant increase in the number of triple 
procedures (combined penetrating keratoplas- 
ty, cataract extraction, and intraocular lens im- 


plantation) performed, from 27 of 248 cases 
(11%) in 1983 to 68 of 258 cases (26%) in 1988. 
This was accompanied by a concurrent de- 
crease in combined cases without intraocular 
lens implantation, from 34 of 248 cases (14%) in 
1983 to five of 258 cases (2%) in 1988. 


Discussion 


We reviewed the clinical indications and as- 
sociated procedures in 2,299 penetrating kera- 
toplasties performed at our institution over a 
six-year period from 1983 to 1988. Other re- _ 
ports on changing indications for penetrating — 
keratoplasty have shown that corneal edema 
after cataract surgery has been the leading _ 
indication for penetrating keratoplasty since 
the mid 1970s.'* This trend has continued as 
the combined categories of pseudophakic and 
aphakic bullous keratopathy accounted for 37% 
of the cases in our series. 

Pseudophakic bullous keratopathy was the 
single most common indication for penetrating 
keratoplasty in our study, accounting for 23% 
of all the transplants done. However, in con- = 
trast to Robin and associates? who found pseu-. 
dophakic bullous keratopathy to be the leading 
indication since 1979, in our study it has occu- 
pied this position only since 1985, Before that 
time it was the third or fourth most common. 
indication, after keratoconus, Fuchs’ dystro- © 
phy, and aphakic bullous keratopathy (which 
was the leading indication for penetrating kera- 
toplasty in 1983, the first year of the study). 

Most cases of pseudophakic bullous keratop- 





TABLE 5 
CATARACT EXTRACTION PROCEDURES ASSOCIATED WITH PENETRATING KERATOPLASTY BY YEAR 
(% OF PHAKIC PENETRATING KERATOPLASTIES) 





ASSOCIATED 
PROCEDURE 1883 1984 1985 


Triple procedure 27 (10.9%) 50 (17.3%) 
Cataract extraction 


without intra- 


ocular lens 
implant 
No cataract 187 (75.4%) 221 (76.5%) 188 (75.8%) 
extraction 
Total 248 (100.0%) 289 (100.0%) 248 (100.0%) 





44 (17.7%) 
34 (13.7%) 18 (6.2%) 16 (6.5%) 


176 (72.7%) 178 (72.1%) 185 (717%) 1,135 (74.1%) 


| 242 (100.0%) 247 (100.0%) 258 (100.0%) 
annonas annaas a a 


1986 1987 1988 TOTAL 


52 (21.5%) 59 (23.9%) 68 (26.4%) 300 (19.6%) 
14 (5.8%) 10 (40%) 5 (1.9%) 97 (6.3%) 







1,532 (100.0%) 
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athy (64%) were associated with anterior cham- 
ber intraocular lenses (Table 2). This associa- 
tion is consistent with the popularity of 
anterior chamber intraocular lenses in the early 
1980s, particularly the closed-loop styles, 
which have since been shown to cause delayed 
corneal edema.** The incidence of associated 
anterior chamber intraocular lenses grew 
steadily over the six-year period, from 44% of 
cases in 1983 to 73% of cases in 1988. This 
persistent increase, despite the large shift from 
anterior chamber to posterior chamber intraoc- 
ular lenses in the mid 1980s* emphasizes the 
continued impact of anterior chamber intraocu- 
lar lenses on corneal disease. 

The approach to management of the intraoc- 
ular lens at the time of penetrating keratoplasty 
in cases of pseudophakic bullous keratopathy 
changed significantly during the study period 
(Table 3). In 1983 the intraocular lens was re- 
moved or exchanged at the time of penetrating 
keratoplasty in 26% of cases. By 1988, this 
figure had increased to 68%. This change in 
management resulted largely from the high 
incidence of graft failure found in eyes in which 
anterior chamber intraocular lenses had been 
left in place during penetrating keratoplasty.’ 

As in previous reports, Fuchs’ dystrophy and 
keratoconus continue to represent significant 
indications for penetrating keratoplasty, ac- 
counting for 16% and 15% of cases, respective- 
ly. The incidence of penetrating keratoplasties 
for keratoconus showed a gradual decrease 
over the study period from 17% in 1983 to 12% 
in 1988. This is probably because of the advanc- 
es in management of this condition with rigid 
gas-permeable contact lenses. 

Regraft, which was the most common indica- 
tion for penetrating keratoplasty before the 
mid 1970s,' accounted for 10% of penetrating 
keratoplasties in our study and demonstrated 
little change in frequency throughout the six- 
year period. This percentage is less than in 
other more recent reports on the indications for 
penetrating keratoplasty.“ In the current 
study, three surgeons performed 87% of the 
2,299 procedures, which contrasts with 151 


surgeons for 710 procedures and 47 surgeons 
for 497 procedures? in reports in which the 
incidence of penetrating keratoplasty for graft 
failure was 15%. 

Viral disease as an indication for penetrating 
keratoplasty has shown a gradual decrease in 
frequency over the past six years, consistent 
with the marked improvement in the recogni- 
tion and medical treatment of herpes simplex 
keratitis. Although little change occurred in the 
incidence of cataract extraction combined with 
penetrating keratoplasty over the study period, 
there was within this group a significant in- 
crease in the number of triple procedures per- 
formed (Table 5). 
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Cataracts 


Elias I. Traboulsi, M.D., and Richard J. Weinberg, M.D. 







- -We examined 21 members of a family with a 
“syndrome of cornea guttata and anterior polar 
- ¢ataracts. Twelve members had both ocular 
~ abnormalities. An affected woman underwent 
penetrating keratoplasty at age 28 years. Light 
microscopy of the corneal button showed 
changes consistent with cornea guttata and 
corneal edema. The combination of cornea 
guttata and anterior polar cataracts appears to 
form a well-defined ocular syndrome that is 
inherited in an autosomal dominant fashion. 





R 1951 DOHLMAN described a large Swedish 
family with autosomal dominant cornea guttata 

and anterior polar cataracts.’ We examined 21 
members of a family of presumed Scandinavian 
origin with the same syndrome (Fig. 1). Twelve 
members were found to have cornea guttata 
and anterior polar cataracts. Three additional 
patients were presumably affected but were not 
available for examination. The family’s ances- 
tors had immigrated to the United States in the 
17th century from Ireland, where they had 
settled in the 13th century after moving from 
Scandinavia. 





Case Reports 


Proband (V-10) 

This woman had undergone surgery for de- 
velopmental cataracts at age 21 and 28 years in 
the left and right eyes, respectively. Her best 
postoperative visual acuity was R.E.: 20/20 and 
L.E.: 20/30. She had typical cornea guttata in 
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both eyes. Shortly after cataract extraction in 
the right eye she developed corneal edema 
in the left eye, which had been operated on. 
seven years earlier. She underwent successful _ 
penetrating keratoplasty in the left eye. At age - 
31 years she underwent corneal transplantation — 
in the right eye. Seven years later, at age 38. 
years, she had a rejection episode in the right. 
eye. The episode was managed successfully. 
with topical corticosteroid therapy. 

Histopathologic study of the right corneal 
button showed changes typical of classic cornea 
guttata (Fig. 2). There was epithelial edema 
with an otherwise unremarkable stroma. Des- 
cemet’s membrane was markedly thickened | 
with multiple excrescences. The corneal endo- | 
thelium appeared to be degenerated, although. 
fixation and tissue handling artifacts could not _ 
be ruled out. 


Other Family Members 

All affected patients (Fig. 1, Table) had both 
components of the syndrome and had visual 
acuity of 20/50 or better. No other ocular abnor- 
malities or significant errors of refraction were 
present. Corneal changes were more severe in 
older patients, and in a few patients the chang- 
es had been documented to increase in severity 
with time. Three patients (including the pro- 
band) underwent cataract surgery for devel- 
opmental or presenile cataracts, with excellent 
postoperative visual results. Patient IV-5 was 
operated on at age 32 years and patient IV-6 
was operated on at ages 12 and 19 years on her 
right and left eyes, respectively. 


Discussion 


We believe that the present family has the _ 
same autosomal dominant syndrome of cornea 
guttata and anterior polar cataracts as the fami- 
ly described by DohIman in 1951.' The probable 
Scandinavian origin of the present family sug: i 
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Fig. 1 (Traboulsi and Weinberg). Pedigree of a six-generation family with cornea guttata and anterior polar 


cataracts. 


gests that the syndrome in both families may be 
caused by the same gene. In Dohlman’s study, 
affected individuals had classic cornea guttata 
documented as early as 10 years of age and 
anterior polar cataracts of variable severity. 





Fig. 2 (Traboulsi and Weinberg). Section of corneal 
button from Patient V-10 (proband) showing epithe- 
lial edema, unremarkable stroma, and a markedly 
thickened Descemet’s membrane with multiple ex- 
crescences (arrows). The endothelium is not evident 
in this section but appears degenerated on other 
sections (hematoxylin and eosin, x 40). 


The corneal changes were bilateral, equally 
advanced in both eyes, and were variable in 
severity between family members. In all pa- 
tients, however, the central cornea was more 
severely affected than the periphery. Anterior 
polar cataracts ranged in size from a small 
parenchymal opacity to disks as large as 3 mm 
in diameter or cones involving the lens capsule. 
The fetal nucleus was spared in all patients. 
One patient underwent cataract surgery at age 
70 years and another in his fourth or fifth 
decade (age not specified). Two patients had 
cornea guttata but no anterior polar cataracts; 
one of these two patients had a posterior polar 
cataract. Cataracts were diagnosed as early as 
6 months of age in one patient, but were not 
apparent until age 3 or 4 years in other pa- 
tients. Dohlman’ proposed that the polar cata- 
racts were not necessarily present at birth but 
appeared in the first few years of life. Corneal 
changes developed in the first decade of life 
and progressed with age. Dohlman' ascribed 
early visual impairment to large polar cataracts, 
and later visual impairment to progression of 
cataracts or increasing severity of corneal dis- 
ease. An autosomal dominant mode of inheri- 
tance was evident in the family described by 
Dohliman, with vertical and male to male trans- 
mission of the condition, equal affection of 
males and females, and absence of parental 
consanguinity. Both ocular components of the 
syndrome occurred together in almost all cases 
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TABLE 
OCULAR FINDINGS AT LAST EXAMINATION IN 
PATIENTS WITH CORNEA GUTTATA AND ANTERIOR 
POLAR CATARACTS 


PATIENT AGE AT LAST pian 
(PEDIGREE EXAMINATION memene 
NO.) (YRS) RE. LE REMARKS 
Hil-3 all 20/40 20/40 Nuclear sclerosis 
in both eyes 
IV-1 37 20/50 20/25 — 
IV-5 49 20/50 20/40 Cataract surgery 
oe in both eyes 
O N6 51 20/30 20/30 Cataract surgery 
in both eyes 
V-2 13 20/20 20/20 ~ 
V-8 26 20/40 20/40 — 
V-9 29 20/30 20/30 — 
V-10 38 20/20 20/30 Cataract surgery 
(proband) and keratoplasty 
in both eyes 
V-11 33 20/20 20/20 — 
VI-5 11 20/25 20/25 — 
VI-6 13 20/40 20/30 — 
Vi-8 11 20/20 20/20 — 





*Deceased patient examined elsewhere. information obtained 
from medical record. 


and thus are best attributed to the effects of the 
same gene. Dohlman' postulated that both ocu- 
lar abnormalities resulted from a disturbance in 
embryogenesis during the eighth week of ges- 
tation when the anterior chamber is forming 
and the posterior surface of the cornea is sepa- 
rating from the anterior surface of the lens. 
Affected individuals in the present family 


have had excellent visual acuity. Polar cataracts 


and corneal changes did not appear to affect 


_ visual function early in life or induce signifi- 


cant amblyopia. Significant cataracts have su- 
pervened in three of our patients (in two at a 
young age) and in two of Dohlman’s older 
patients, all of which required extraction. Jaafar 
and Robb’ stressed the possibility of progres- 
sion of anterior polar cataracts to significant 





Congenital Cornea Guttata and Cataract 


cataracts requiring extraction and advised close : 
follow-up of children with anterior polar cata- 


racts. 


has been incurred. 


Familial occurrence of Fuchs’ dystrophy or | 
cornea guttata is well known, and the condition — 
is probably inherited in an autosomal dominant | 
fashion." Anterior polar cataracts, when famil- 
ial, are also inherited in an autosomal domi- 
nant fashion. Anterior polar cataracts may — 
occur in association with other ocular abnor- _ 
malities such as aniridia or Peters’ anomaly. We — 
believe that more families with cornea guttata 
and anterior polar cataracts are potentially - 
identifiable if patients with either component 
of the syndrome are carefully examined forthe _ 


other ocular abnormality. 
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The Effect of Increased Intraocular Pressure on Visual 


Acuity and Corneal Curvature After Radial Keratotomy 


Sandy T. Feldman, M.D., Joseph Frucht-Pery, M.D., Robert N. Weinreb, M.D., 
Arturo Chayet, M.D., Andreas W. Dreher, Ph.D., and Stuart I. Brown, M.D. 


To detect the effect of increased intraocular 
pressure on visual acuity and corneal curva- 
ture after radial keratotomy, we measured 
these variables in the sitting and inverted 
positions in 18 patients who underwent radial 
keratotomy (Group 1) and compared their re- 
sults with those from the unoperated on eyes 
of seven patients (Group 2). We also compared 
the results before and after inversion within 
each group. Intraocular pressure increased to 
approximately two times normal in each 
group. Significant improvement in visual acu- 
ity and reduction in central keratometry were 
noted only in Group 1. By multiple regression 
analysis, visual improvement correlated with 
the number of incisions but not the time since 
surgery. Our study provides evidence that in- 
creased intraocular pressure may account for 
transient changes in vision and corneal curva- 
ture after radial keratotomy. 


InrRAOCULAR PRESSURE may be an important 
variable influencing both the success of radial 
keratotomy and the fluctuations of vision ex- 
perienced postoperatively.’? Many surgeons 
take intraocular pressure into account when 
planning the optical zone size and the number 
and the length of the corneal incisions.’ Intra- 
ocular pressure rises with changes in body 
position.*® Herein we used changes in body 
position to study the effect of increased intraoc- 
ular pressure on corneal curvature and visual 
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acuity in patients who have undergone radial 
keratotomy. 


Subjects and Methods 


Eighteen healthy patients who underwent 
radial keratotomy were included in one of two 
groups. Group 1 (radial keratotomy) consisted 
of one eye each of 18 patients who underwent 
either unilateral or bilateral radial keratotomy. 
For the 11 patients who underwent bilateral 
radial keratotomy, the selected eye was chosen 
randomly. Eight eyes had four incisions, eight 
eyes had eight incisions, one eye had 12 inci- 
sions, and one eye had 16 incisions. Surgery 
was performed between one and 48 weeks be- 
fore this study (mean, 16.9 weeks). The mean 
age was 36.3 years (range, 22 to 53 years). The 
preoperative refraction was —3.79 + 1.50 diop- 
ters (mean + S.D.). Group 2 (control) consisted 
of the unoperated on eye of the seven patients 
who underwent unilateral radial keratotomy. 
The average age of these control subjects was 
39.7 years (range, 24 to 53 years) and their 
mean refraction was —3.59 + 1.17 diopters. 

A masked observer examined both eyes of 
each subject in a sitting position for intraocular 
pressure, uncorrected visual acuity, manifest 
refraction, and keratometry at the steep and 
flat medians. Intraocular pressure was mea- 
sured with a calibrated pneumatonometer. 

To increase intraocular pressure, the subject 
was positioned head down using gravity inver- 
sion boots. Intraocular pressure was measured 
one minute later. (Stabilization of intraocular 
pressure in this position takes 15 to 30 sec- 
onds.) Uncorrected visual acuity was measured 
with an upside down Snellen acuity chart and 
corneal curvature was measured with a keratot- 
ometer placed onto the floor with the chin rest 
removed after intraocular pressure stabiliza- 
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.._ t-test was used to compare the values before 
. and after inversion in each group (P < .05 was 
- considered significant), Multiple regression 
= was used to assess the correlation between 
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tion. Thereafter, the patient was returned to 
the upright sitting position and intraocular 
pressure was measured at one-minute intervals | 
until it returned to baseline levels. Uncorrected The refraction after radial keratotomy was _ 
visual acuity and keratometry readings were reduced to —1.08 + 0.78 diopters (mean + S.D.) 
obtained at five-minute intervals until they, in Group 1. Of the 18 eyes in Group 1, 11 (61%) 2 
too, returned to baseline levels. l had a refraction between —1.25 and +0.50 diop- | 

For data analysis, keratometry readings from ters. Only one eye (5.6%) was slightly overcor- 


the steep and flat axes were averaged. A two- rected. There were no significant differences in | 
tailed unpaired t-test was used to compare 


mean values between the two groups (P < .05 
was considered significant). A two-tailed paired 


Results 


the two groups. oo 

The change in intraocular pressure after in-  _ 
version was not different between the two _ 
groups: Group 1, 12.6 + 2.5 mm Hg and Group ` 
2, 13.7 + 2.6 mm Hg (P > .05) (Tables 1 and 2). . 
Statistically and clinically significant kerato- 
metric flattening and visual improvement with | 
inverted positioning were noted in Group 1. 


changes in vision and curvature with the num- 
ber of incisions, refraction, subject’s age, and 
the time in weeks since surgery. 


TABLE 1 
SUMMARY OF CLINICAL DATA” 








age, sex, or preoperative refraction between 





INTRAOCULAR 
KERATOMETRY {D} SNELLEN VISUAL PRESSURE 
TIME (FLAT/STEEP, AXIS) ACUITY (MM HG) 
PATIENT SINCE 
NO, | SURGERY NO. OF BEFORE AFTER BEFORE AFTER BEFORE AFTER 
_ AGE (yrs) EYE (wks) = INCISIONS INVERSION INVERSION INVERSION INVERSION INVERSION INVERSION REFRACTION - . 
1,40 RE 6 4  40.00/40.00 39.00/39.25, 165 20/20 20/20 10 21 Plano +1.00 x 180 
2,35 LE 12 16  43.00/45.00, 95 42.50/44.25,95 20/200 20/50 10 19 ~250+1.00x 90 
3,53 RE — O  42.00/43.25, 100 42.25/43.25,100 20/300 20/300 15 25 4.75 +1.75 x 105 | 
L.E. 40 4  40.12/40.25, 180 40.25/40.50, 175 20/40 20/40 15 25 1.00 +0.50 x 180 ` 
4,41 RE 12 4  41.25/42.75,90 40.00/41.50,92 20/30 20/20 14 28 ~1.50 +0.75 x 85 
5,40 RE. 32 8  41.75/43.50,90 41.25/42.25,90 20/40 20/30 15 27 ~1.50 
LE -= O  44.50/45.00,90 44.25/45.75,90 20/400 20/400 15 25 -4.50 
629 RE 3 8  46.00/46.50, 180 44.50/45.00, 175 20/200 20/50 9 25 ~200 
7,28 RE. 16 8  42.00/43.75,80 41.75/43.75,82 20/40 20/30 12 24 -2.25 40.5090 ~ 
8,40 RE. 32 8  43.50/43.75,85 43.12/43.50,90 20/30 20/30 12 24 ~1,50 +0.50 x 180 
9,40 RE — O  45.25/46.00, 15 45.00/45.75,15 20/300 300 10 17 -3.60+1.25K15 
LE. 16 8  41.50/42.75, 168 40.75/41.75, 168 20/25 20/20 10 17 -0.75 +1.00 x165 
10,35 L.E. 48 8  40.00/40.50, 75 39.25/39.50,75 20/30 20/20 10 25 -1.754+3.00x 75 
11,33 RE. — O  43.75/44.00,90 43.50/44.00, 90 20/400 20/400 16 27  —5.50 +0.75 x 90 
Le 4 12 41.50/43.25,95 41.50/42.75,90 20/200 20/50 16 25 ~2.50 +1.00 x 95 
12,44 RE 3 4  41.75/42.50,90 40.25/41.75,90 20/40 20/40 14 25 ~1.25 +0.75 x 90 
LE. — O  44.00/45.12,80 43.75/45.00,80 20/300 20/300 15 25 ~4,25 +0.75 x 80 
13,43 LE 4 4  44.12/44.87,90 43.87/44.50,90 20/40 20/20 18 33 -0.75 
14,41 RE. 20 4  39.50/39.50,90 38.50/38.75,85 20/30 20/25 12 29 ~1.75 +1.00 x 90 
15,40 RE. 12 8  41.50/43.00,90 41.00/43.00,90 20/30 20/20 15 28  —1.00 +1.50 x 90 
LE. — O  43,50/44.50,90 43.50/44.50,90 20/70 20/70 15 28 -2.25 
16,21 LE 1 4  39.75/41.00, 100 39.25/40.75,85 20/25 20/20 11 27 -0.25 
17,28 RE 12 4  40.50/41.25,85 40.25/41.00, 85 20/25 20/20 10 25 -0.50 
LE = O 42.50/43.25,95 42.50/43.25, 95 20/70 20/70 10 27 -2.50 
18,22 LE. 32 8  44.50/44.87,90 43.75/44.25,90 NA NA 13 ~2.00 


















. oe *NA, not available. 
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TABLE 2 
COMPARISON OF BEFORE AND AFTER INVERSION DATA 





INTRAOCULAR PRESSURE MEAN VISUAL ACUITY 
(MM He) (+ LINES OF SNELLEN ACUITY) MEAN KERATOMETRY (0) 
BEFORE AFTER BEFORE AFTER BEFORE AFTER 
GROUP INVERSION INVERSION P VALUE‘ INVERSION INVERSION PVALUE* INVERSION INVERSION P VALUE" 

Group 1 126+25 255+3.9 0.000} 20/40 + 2.8 20/25 +15 0.001 423+18 416+ 1.8 0.0001 

(Radial keratotomy) 
Group 2 13.7+26 249+3.7 0.0001 20/100+22 20/100 +22 >.05' 444+10 443209 >.05 

(Control) 

P value’ >.05 >.05 — 0.01 0.001 — 0.01 0.001 — 


*Two-tailed, paired t-test. 
"Two-tailed, unpaired t-test. 
‘Nonparametric sign test. 


Visual acuity did not improve beyond the 20/20 
level. After repositioning the patient to the 
upright posture, visual acuity and keratometry 
returned to baseline after five to 45 minutes. 

Multiple regression analysis showed that vis- 
ual improvement significantly correlated with a 
greater number of incisions (P < .01) and post- 
operative refraction (P < .025), but not with the 
length of the postoperative period (P < .10) or 
age (P > .05). Corneal flattening was not found 
to relate statistically to the number of incisions, 
the length of the postoperative period, age, or 
postoperative refraction. 





Discussion 


The correlation of improved visual acuity 
with increased intraocular pressure after radial 
keratotomy in humans has not been well docu- 
mented®’; however, overcorrected patients are 
often prescribed pressure-lowering medica- 
tions. The effect of intraocular pressure on 
corneal curvature has been examined in one 
patient, as well as experimentally in rabbits’ 
and primates.’ In rabbits, increasing intraocu- 
lar pressure to 80 mm Hg resulted in a signifi- 
cant flattening of the cornea for up to four 
months after surgery. Statistically significant 
differences in flattening with time were noted 
only for the higher intraocular pressure inter- 
vals (40 to 60 and 60 to 80 mm Hg).° Increasing 
intraocular pressure in the physiologic range 
(10 to 20 mm Hg) did not significantly alter 
central keratometry in primates.” 

In our study, postural inversion served as a 








reliable and reproducible method of increasing 
intraocular pressure twofold. In those eyes that 
had undergone radial keratotomy, the increase 
in intraocular pressure resulted in flattening of 
the cornea and an improvement of visual acu- 
ity. The cornea, behaving like a distensible 
membrane, obeyed Poisson’s equation”: 


P 
ANT e a 
VZ = 7, 


where T is the corneal surface tension, P is the 
pressure, —V* is the Laplacian operator, and Z 
is the displacement of the corneal surface. With 
—V? Z proportional to the inverse of the radius 
of curvature,” Poisson’s equation can be sim- 
plified to: 
Pas, 
with R being the radius of curvature. In the 
normal cornea, when the intraocular pressure 
is raised the surface tension is also increased, 
thereby keeping the radius of curvature con- 
stant. However, the surface tension is lowered 
at the incision sites in the cornea after radial 
keratotomy and when the intraocular pressure 
is increased, the radius of curvature must also 
decrease. As the intraocular pressure increas- 
es, the shearing forces of the corneal collagen 
fibrils are overcome so the cornea is stretched 
and, later, is ruptured at the wounds. Au and 
Rowsey™ also applied a similar equation in 
their “bending moment modeling” formula to 
predict corneal changes after refractive sur- 
gery. 

After reinversion, intraocular pressure re- 
turned to baseline levels within one minute. 
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However, for visual acuity and corneal curva- 
ture, a lag time of five to 45 minutes was found, 
indicating altered corneal elasticity. 

Visual improvement correlated significantly 
with a greater number of incisions and a reduc- 
tion of the refractive error but not with kerato- 
metric flattening. The latter may be explained 
by a lack of one-to-one correlation of changes in 
keratometry and visual acuity after radial kera- 
totomy.'*'® However, visual improvement, ker- 
atometric flattening, and reduced refractive 
error did not correlate with a longer postopera- 
tive period. The lack of correlation may be 
explained by the wounds not being well- 
cemented together even years after surgery.” 

Radial keratotomy modifies the corneal re- 
sponse to changes of intraocular pressure. In- 
creased intraocular pressure may have exerted 
its central effect by steepening of the weakened 
and scarred peripheral cornea’ or by gaping of 
the incisions.” Alteration of corneal elasticity 
by radial keratotomy may have accounted for 
the delayed recovery of baseline shape after 
return of intraocular pressure to normal levels. 
Our study provides evidence that transient 
changes in vision may occur in individuals after 
radial keratotomy. 
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Test-Retest Variability in Glaucomatous Visual Fields 





Anders Heijl, M.D., Anna Lindgren, M.S., and Georg Lindgren, Ph.D. 


We measured test-retest variations in com- 
puterized visual fields from glaucomatous 
eyes. Fifty-one patients were tested four times 
within a four-week period; the severity of 
disease varied from incipient to advanced. We 
determined the dependence of threshold vari- 
ability on defect depth and test point location. 
In areas of the visual field initially found to 
have moderate loss of sensitivity, variation in 
follow-up measurements ranged from normal 
sensitivity to absolute defect, with little de- 
pendence on distance from fixation. Converse- 
ly, large changes were considerably more un- 
usual in locations initially showing normal or 
near-normal sensitivities, and variability was 
lowest in the most central portion of the field. 
Our findings suggest that differentiation be- 
tween true progression and random variation 
will be facilitated if these factors are taken 
into account, as well as if comparisons are 
based on more than two tests. The complex 
nature of intertest variation in glaucoma 
makes it natural to approach this problem with 
the help of computer-assisted analyses. 


Computerizep PERIMETRY, and particularly 
automated static threshold perimetry, is be- 
coming the standard method for visual field 
testing in glaucoma management. This type of 
examination has been shown to be a sensitive 
method for detection of early glaucomatous 
field loss. Many investigations have shown, 
however, that intra-individual variability of the 
differential light threshold is considerable, and 
that this variability is particularly large in glau- 
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comatous fields.’ This lack of stability makes 
the differentiation between nonsignificant ran- 
dom variation and true progression in glauco- 
ma patients difficult, and is a constant problem 
in the treatment of these patients. Quantifica- 
tion and better understanding of intertest vari- 
ability in glaucomatous fields could constitute a 
first step toward a solution of this problem. 


See also p. 189. 


We undertook this study to measure intertest 
variation of the differential light threshold in 
patients with glaucoma of varying severity. We 
wanted to quantify pointwise fluctuations of 
the differential light sensitivity, and particular- 
ly to see whether variability is influenced by 
the degree of abnormality and by test point 
location. 





Material and Methods 


Subjects—-We studied 51 eyes from 51 patients 
with glaucoma of varying severity. The pa- 
tients ranged in age from 33 to 82 years (aver- 
age, 66 years). The patients were selected in 
such a way as to represent all stages of glauco- 
ma (Fig. 1). Most of the eyes had documented 
visual field loss, ranging from subtle to ad- 
vanced. The investigation was not limited, 
however, to patients with known field defects; 
we also included some eyes where results of 
earlier field tests had been normal or questiona- 
bly abnormal, but where optic nerve findings 
and intraocular pressure clearly indicated that 
the eye was glaucomatous. In all such cases, 
the fellow eye showed definite glaucoma 
with nondisputable visual field defects. Eyes 
with dense cataracts were excluded, but some 
with early lens opacities and a visual acuity of 
20/30 or better were included. All patients had 
previous experience with computerized thresh- 
old perimetry, and most of them had under- 
gone many examinations of this type. 
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_ Fig. 1 (Heijl, Lindgren, and Lindgren). Distribu- 


po tion of mean deviation (MD) values in studied eyes. 


~~ Mean deviation is a weighted average deviation of 
measured thresholds from age-corrected normal ref- 


erence values." Studied eyes covered the whole 


- spectrum of disease from nearly normal (mean devi- 


ation ~ 0) to severe field loss. 


Visual field testing—Visual fields were tested 
with automated threshold-measuring perime- 
try using the 30-2 program of the Humphrey 
perimeter." The instrument was always used 
in the full threshold mode. Refractive correc- 
_tion appropriate for age and testing distance 
was provided. To test over a period of time that 
-was small relative to times typically required 
for documentation of progression of field loss, 
one eye of each patient was tested once each 
week for four weeks. All patients continued 
their usual drug therapy during the study. 

Data analysis—We calculated the difference 
between the measured threshold value and the 
age-corrected normal threshold value from the 
Statpac analysis program” at each point of 
every tested field, except at two points in the 
blind spot area. This difference is called the 
total deviation at that point. All tested locations 
from the first field test of each patient were 
then ranked according to this deviation, and 
divided into groups in steps of 2 dB (0.2 log 
units). In this way groups of points were creat- 
ed, where points within groups showed similar 
deviation from normal at the first examination. 
Our data fell into 22 such groups, with thresh- 
old deviations ranging from +8 to —34 dB. 

In each group of first-time threshold devia- 
tions we calculated the percentiles of the mea- 
sured threshold at the following test. We thus 
determined the frequency with which a given 
amount of change occurred from one test to the 
next as a function of the severity of the local 
field defects measured at the first test. Similar 
calculations were made for the second vs the 


< third and third vs fourth tests. Loss-stratified 






histograms were then obtained by pooling the 





Fig. 2 (Heijl, Lindgren, and Lindgren). Pattern of 
76 test points was divided into three zones for 
analysis of influence of eccentricity on intertest 
threshold variation. 


results between first and second, second and 
third, and third and fourth tests. Finally, pre- 
diction limits were computed in each of the 22 
groups at the 2.5, 5, 50, 95, and 97.5 percen- 
tiles. | 

The effect of point location was studied by 
dividing the point pattern into three zones of 
increasing eccentricity (Fig.2) and again calcu- 
lating prediction limits in the same way as 
described above. 

In glaucoma, there is a considerable covaria- 


tion of pointwise deviations with those of- : ; 
neighboring points; that is, in considering the = 


results of a single test, if one point is abnormal 
there is an increased likelihood that nearby 
points are also abnormal. Nasal steps and arcu- 
ate defects illustrate this covariation. We hy- 
pothesized that a similar covariation is found 
from test to test. For instance, if in a follow-up 
testing of a patient with established field loss, 
one point showed progression, then there 
should be an increased probability that nearby 
points have also deteriorated. For each point in 
each measured field we calculated the differ- 
ence between the measured threshold value 
and the average threshold value of the four 
fields from the same eye. Correlation coeffi- 
cients were then computed for all such devia- 
tions as a function of interpoint distance.” 
Averaging results from several tests should 
increase the precision of threshold estimates 
and yield a better baseline for future compari- 
sons. We studied the effect of such averaging 
by comparing the threshold prediction limits 
when the defect depth of individual points was 


based on the results of one, two, or three field. 


tests, respectively, and also when intertest _ 
changes were judged by comparing the results. 
of two initial with two later field charts. In these. 
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cases the deviation of sensitivity from the age- 
corrected normal value at a point was defined 
as the average of the deviations at two or three 
consecutive tests, respectively. 


Results 


Intertest variation differed considerably be- 
tween test points with normal compared to 
abnormal differential light thresholds (Fig. 3). 
Intertest variability was generally quite large 
and increased considerably with defect depth. 
Points with an initially measured sensitivity 
equal to the age-corrected normal threshold 
level stayed within +3 to ~7 dB from the 
normal value 90% of the time. But, as initial 
defect depth increased to —6 dB, the 90% pre- 
diction interval increased to cover the range 
from —1 dB to —16 dB, and was even larger in 
areas with greater defect depth. Thus, in points 
with initial total deviations of approximately 
—8 to —18 dB, the 95% prediction interval 
encompassed almost the full spectrum from 
normal sensitivities to absolute defects. In 
points with even lower sensitivity, 18 dB or 
more below the age-corrected normal threshold 
value, intertest threshold variability decreased 
slightly, although still remaining large. We ex- 
amined four categories of defect depth (0 to —6 
dB, -6 to —12 dB, —12 to —18 dB, and —18 to 
—24 dB), and found their intertest threshold 
variabilities to be significantly different from 
each other (P < .01, F-test; number of degrees 
of freedom reduced due to dependence). 


deviation of measured threshold (dB) 
percentiles 





Intertest variability was more highly correlat- 
ed between closely neighboring test points 
than it was between widely separated points 
(Table). 

As anticipated, intertest variability decreased 
when comparisons were based on the averages 
of several tests. Figure 4 shows changes when 
averages from two initial measurements were 
compared with averages of two follow-up 
threshold tests. Percentiles were narrower over 
the whole range of sensitivities as compared 
with those shown in Figure 3. 

Intertest threshold variation increased with 
eccentricity but only in points where initial 
threshold deviations departed from the age 
normal by less than 10 dB (Fig. 5). In such 
points, threshold variability was significantly 
larger in the outer zone than in the inner zone 
(P < .01; F-test). These relationships between 
the variability of points at different locations 
also remained similar when averages of tests 
were compared. 


Discussion 


The results of the present study confirm and 
quantify earlier observations that glaucoma- 
tous visual field results are subject to consid- 
erable intertest variation. 1810 Our results 
further indicate that pointwise intertest fluctu- 
ations are related to the status of the point, in 
general increasing with progressing abnormali- 
ty. In individual points, even large variations 
may be encountered in the absence of any true 
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deviation from normal age-corrected sensitivity at initial test (dB) 


Fig. 3 (Heijl, Lindgren, and Lindgren). Pointwise threshold change from one test to the next as a function of 
deviation from normal at preceding test. Intertest variation at points initially having normal or nearly normal 
sensitivity was considerably smaller than it was at locations initially showing moderately diminished sensitivity. 
In points initially found to have moderate loss, random variation covered the whole range from normal 


sensitivities to absolute defects. 
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TABLE 
CORRELATIONS OF THRESHOLD VARIATION AS A 
FUNCTION OF DISTANCE BETWEEN TEST POINTS 


APPROXIMATE INTERPOINT DISTANCE (pea) 
6 8.5 13 17 24 33 41 52 


Mean 0.200 0.161 0.096 0.671 0.056 0.046 0.054 0.051 
correlation 








progression or improvement of the patient’s 
disease. A reduction of the measured threshold 
by, for example, 10 dB may fall entirely within 
the predicted variation, if occurring in a point 
where sensitivity is initially reduced by 10 to 20 
dB. In normal areas or in areas with only 
shallow field loss, variability also depended on 
point location. This is in concordance with 
previous studies, which have shown that inter- 
test threshold variability in normal subjects 
strongly depends on eccentricity.*®° 

From a practical point of view one must, 
therefore, be cautious before interpreting local- 
ized measured threshold differences between 
two tests as signs of progression or regression 
of the glaucomatous disease process. In moder- 
ately deep field defects the expected pointwise 
random variation covers the whole spectrum 
from normal sensitivity to an absolute defect. 
This means that in such areas no conclusions 
may be drawn from threshold variations at a 
single point when only two tests have been 
done, regardless of the magnitude of these 
changes. In points with normal or only slightly 
reduced sensitivity, on the other hand, large 
intertest variations are unusual. Successful dif- 
ferentiation of true localized progressive glau- 


10 





deviation of measured threshold (dB) 
percentiles 


comatous field loss from random intertest vari- 
ation is therefore unlikely unless defect depth 
and point location are both taken into account. 
The chances of identifying small deteriorating 
areas will increase considerably if results from 
more than two tests are available. 

Our numerical results are similar to those of 
Werner and coworkers.” However, while recog- 
nizing that fluctuations tend to increase in 
more severely damaged fields, they did not 
separate variability according to pointwise se- 
verity of field loss. They concluded that in 
order to detect progressive glaucomatous visu- 
al field damage, the change in any area of the 
visual field would have to be greater than 6.4 
dB per test location. We cannot agree with this 
conclusion. As stated previously, pointwise 
threshold changes of this magnitude may be 
either significant or the effect of random varia- 
tion depending on the severity of field loss and 
the location of the point. 

Interpretation of intertest differences of glau- 
comatous fields may thus be facilitated if defect 
depth and point location are taken into ac- 
count. In a clinical situation, two rules of 
thumb may be useful: (1) points with normal 
and near-normal sensitivity should be expected — 
to show less random variation than points in. 


deeper field defects and (2) variation in shallow _ 


defects increases with eccentricity. The “nore 
mal” threshold variation in glaucoma is, how- | 


ever, complex and its detail and magnitude ~ 
difficult or impossible to memorize. A comput- 


er, for example, that of the perimeter, can 
easily store any data on this expected variabili- 
ty, its dependence on defect depth, and on 
point location, as well as the limits for reaching 
various levels of statistical significance. The 


O 97.5% 
A 95.0% 
+ 50.0% 
y 5.0% 
O 25% 


-10 0 10 


deviation from age-corrected sensitivity at initial test (dB) 


Fig. 4 (Heijl, Lindgren, and Lindgren). Pointwise threshold change as in Figure 3, except using average of — 


tests 1 and 2 to establish baseline and average of tests 3 and 4 as follow-up. Variability was naturally lower when | i 


l more tests were used, considerably facilitating ability to detect true changes. 
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deviation from normal age-corrected sensitivity at initial test (dB) 


Fig. 5 (Heijl, Lindgren, and Lindgren). In points with normal or slightly reduced sensitivity, variability was 
smaller centrally than more peripherally. Top, Variability in inner zone; bottom, variability in peripheral zone 
(see Fig. 2). No eccentricity dependence was seen in points with moderate to marked sensitivity loss. 


computer could then calculate and graphically 
display significances of measured intertest dif- 
ferences of pointwise threshold values. Such 
an approach could be clinically useful in two 
ways: (1) it could facilitate the detection of 
progression in glaucoma and (2) it could help 
us discount apparent but nonsignificant deteri- 
oration, thus encouraging further evaluation in 
questionable cases. 


References 


1. Heijl, A.: Computer test logics for automatic 
perimetry. Acta Ophthalmol. 55:837, 1977. 

2. Holmin, C., and Krakau, C. E. T.: Variability of 
glaucomatous visual field defects in computerized 
perimetry. Graefes Arch. Klin. Exp. Ophthalmol. 
210:235, 1979. 

3. Flammer, J., Drance, S. M., and Schulzer, M.: 


Covariates of the long-term fluctuation of the differ- 
ential light threshold. Arch. Ophthalmol. 102:880, 
1984. 

4. Wilensky, J. T., and Joondeph, B. C.: Variation 
in visual field measurements with an automated 
perimeter. Am. J. Ophthalmol. 97:328, 1984. 

5. Parrish, R. K., Schiffman, I., and Anderson, 
D. R.: Static and kinetic visual field testing. Repro- 
ducibility in normal volunteers. Arch Ophthalmol. 
102:1497, 1984. 

6. Lewis, R. A., Johnson, C. A., Keltner, J. L., 
and Labermeier, P. K.: Variability of quantitative 
automated perimetry in normal observers. Ophthal- 
mology 93:878, 1986. 

7. Katz, J., and Sommer, A.: Asymmetry and vari- 
ation in the normal hill of vision. Arch. Ophthalmol. 
104:65, 1986. 

8. Hoskins, H. D., Magee, S. D., Drake, M. V., 
and Kidd, M. N.: A system for the analysis of auto- 
mated visual fields using the Humphrey Visual Field 
Analyzer. Doc. Ophthalmol. Proc. Ser. 49:145, 1987. 

9. Heiji, A.. Lindgren, G., and Olsson, J.: Normal 





Test-Retest Variability in Glaucoma oo 3 135 











oe variability of static perimetric threshold values 
across the central visual field. Arch. Ophthalmol. 
> -..105:1544, 1987. 

10. Werner, E. B., Bishop, K.I., Davis, P., 
Krupin, T., Petrig, B., and Sherman, C.: Visual field 
variability in stable glaucoma patients. Doc. Oph- 
thalmol. Proc. Ser. 49:77, 1987. 

11. Heijl, A.: The Humphrey Field Analyzer. In 
Drance, S. M., and Anderson, D. R. (eds.): Automat- 
ic Perimetry in Glaucoma. A Practical Guide. Orlan- 
do, Grune & Stratton Inc., 1985, pp. 43-54. 

12. Haley, M. J.: The Humphrey Field Analyzer 





without knowing it to fail. 


Hugo Zieman and Mrs. F. L. Gillette, The White House Cook Book 
New York, The Saalfield Publishing Company, 1907, p. 518 





OPHTHALMIC MINIATURE 
Grandmother's Eye-Wash—Take three fresh eggs and break them into one 
quart of clear, cold rain-water; stir until thoroughly mixed; bring to a boil 
on a slow fire, stirring often; then add half an ounce of sulphate of zinc 
(white vitriol); continue the boiling for two minutes, then set it off the fire. 
Take the curd that settles at the bottom of this and apply to the eye at night 
with a bandage. It will speedily draw out all fever and soreness. Strain the 
liquid through a cloth and use for bathing the eyes occasionally. This is the 
best eye-water ever made for man or beast. | have used it for twenty years 
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Complications After Surgery for Congenital and Infantile 


Cataracts 


Ronald V. Keech, M.D., Andrea Cibis Tongue, M.D., and William E. Scott, M.D. 


We reviewed the records of 78 patients who 
underwent 128 surgical procedures for congen- 
ital or infantile cataracts before age 30 months 
for the type and frequency of postoperative 
complications. The surgeries included 92 lim- 
bal lensectomies and anterior vitrectomies, 13 
pars plicata lensectomies, 20 aspirations, and 
three additional procedures. Complications 

developed after 21 of the 105 lensectomy and 
anterior vitrectomy procedures. Ten eyes (10%) 
required additional surgery for a secondary 
membrane, 12 eyes (11%) developed glaucoma, 
and one (1%) developed a retinal detachment. 
Patients who underwent surgery by 8 weeks of 
age had a significantly greater number of com- 
plications (P < .025). Patients undergoing cata- 
ract surgery early in life should be routinely 
examined for possible postoperative glauco- 
ma. The best method for reducing secondary 
membrane formation and some types of glau- 
coma appears to be an extensive removal of the 
lens cortex, posterior capsule, and anterior 
vitreous. 


Tue current most COMMON cataract proce- 
dure in young children is the removal of the 
lens and anterior vitreous with automated vit- 
rectomy instruments.’ Along with a more com- 
plete removal of the lens and vitreous, there is 
an apparent reduction in the complications 
associated with this approach. Peyman and 
associates? reported three complications in 32 
automated lensectomies and vitrectomies using 
a pars plicata incision. Chrousos, Parks, and 
O'Neil’ found two cases each (5%) of glaucoma 
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and retinal detachment, and four cases (5%) of 
secondary membrane formation with a lensec- 
tomy and anterior vitrectomy in 88 eyes. Taylor’ 
noted no complications in 23 eyes operated on 
using a similar surgical procedure. 

To evaluate the incidence and type of compli- 
cations further, we reviewed all cases of con- 
genital and infantile cataracts that were seen at 
the University of Iowa Pediatric Ophthalmolo- 
gy Service from 1974 to 1986 and in a private 
pediatric ophthalmology practice from 1979 to 
1986. 


Material and Methods 


We reviewed the records of all patients who 
underwent cataract surgery before age 30 
months. Patients with persistent hyperplasia of 
the primary vitreous were excluded. Several 
surgeons were involved in these cases, with 
most procedures being performed by pediatric 
ophthalmologists. The surgical technique var- 
ied over the time period studied. The earlier 
procedures were generally one or two needling 
aspiration techniques without a posterior cap- 
sulotomy. The more recent surgeries consisted 
of a lensectomy, posterior capsulectomy, and 
anterior vitrectomy with automated vitrectomy 
instruments introduced through the pars 
plicata or corneoscleral limbus. The postopera- 
tive follow-up period was to the latest examina- 
tion for each patient. Visual acuities were re- 
corded using Snellen letters, illiterate E’s, 
Allen pictures, or fixation preference, depend- 
ing on the ability of the child. 


Results 


A total of 128 cataract procedures were per- 
formed on 78 patients (Table 1). There were 92 
automated lensectomies and anterior vitrecto- 
mies through a limbal incision and 13 automat- 
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TABLE 1 
SURGICAL PROCEDURE AND POSTOPERATIVE 
| FOLLOW-UP 
LENGTH OF FOLLOW-UP 
(MOS) 
SURGICAL 
PROCEDURE NO. =12 >12-60 >60 
Aspiration 20 3 9 8 
Limbal lensectomy/ 
vitrectomy 92 11 59 22 
Pars plicata lensectomy/ 
vitrectomy 13 4 7 2 
Other 3 0 2 1 
Total 128 18 77 33 





*Mean length of follow-up, 44.8 months. 


ed lensectomies and anterior vitrectomies 
through a pars plicata incision. Twenty cata- 
racts underwent needling and aspiration with- 
out posterior capsulotomy. Three additional 
eyes underwent lens aspiration with a dis- 
cission of the posterior capsule. 

The postoperative follow-up period ranged 
from one to 158 months (mean, 44.8 months). 
The aspiration group had a mean follow-up of 
60 months compared with 41 months for the 
combined limbal and pars plicata lensectomy 
and vitrectomy group. 

Ocular complications occurred in 38 eyes of 
30 patients during their postoperative course 
(Tables 2 and 3). The most frequent complica- 
tion was the formation of secondary membrane 
or opacification of the posterior capsule obscur- 
ing the visual axis. This occurred in 15 of 20 
eyes (75%) after lens aspiration with an intact 
posterior capsule. Opacification of the visual 
axis also occurred in ten of 92 eyes (11%) after 
automated lensectomy, posterior capsulect- 
omy, and anterior vitrectomy through the cor- 























neoscleral limbus. No secondary membranes 
occurred after lensectomy/vitrectomy through 
the pars plicata, although there were only 13 
such cases. The average time between cataract 
surgery and the obscuration of the visual axis 
was 5.3 months (range, one to 14 months) for = 
the aspiration technique and 11.6 months. — 
(range, two months to four years) for the lens- 
ectomy and vitrectomy group. 5 

Glaucoma was the second most common 
complication, occurring in 16 eyes of 12 pa- 
tients. One patient developed acute pupillary 
block in one eye after an aspiration procedure. 
Five eyes developed chronic closed-angle glau- = 
coma, which was not discovered until several 
years after the cataract surgery. All of these 
eyes demonstrated peripheral anterior synech- i 
iae and required treatment with medication Ot 
surgery. 

Four patients (six eyes) had anomalies of the oe 
anterior chamber angle similar to congenital 
glaucoma. Each eye had a flat iris plane with no © 
angle recess and a poorly defined scleral spur - 
and ciliary body. Prominent iris processes and 
peripheral iris hypoplasia were present insome ` 
cases. One of these patients (one eye) had = 
Lowe’s syndrome, with increased intraocular. 
pressure noted before surgery. One additional | 
patient (one eye) with bilateral cataracts had 
the more extensive cataract removed at 6 week 
of age, with uncontrollable glaucoma noted two 
months after surgery. ee etree. repeated | 
over several months showed angle anomalies in 
both eyes, but more extensive changes in the 
aphakic eye. Retained lens cortex was also 
noted in the anterior chamber of the aphakic 
eye. The two remaining patients (four eyes) had 
a family history of infantile cataracts and early 
onset glaucoma. Both of these patients, as well 
as five of their family members, had anomalous 
angles. 

Glaucoma associated with open angles oc- 





TABLE 2 
COMPLICATIONS AFTER SURGERY FOR CONGENITAL AND INFANTILE CATARACTS 





LIMBAL LENSECTOMY AND PARS PLICATA LENSECTOMY 
ASPIRATION ANTERIOR VITRECTOMY AND ANTERIOR VITRECTOMY 
COMPLICATION (N = 17) (N = 19) (N = 2) 

Secondary membrane 15 10 0 
Chronic closed-angle glaucoma 2 3 0 
Pupillary block glaucoma 1 0 0 
Open-angie glaucoma 1 2 1 
Anomalous angle 0 5 1 
Retinal detachment 1 L 0 
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TABLE 3 


PATIENTS WITH COMPLICATIONS AFTER SURGERY* 








PATIENT AGE AT 
NO. SURGERY 
1 9 mos 
2 24 mos 
3 4 mos 
4 5 mos 

8 mos 

5 10 mos 
6 3 mos 
5 mos 

7 4 mos 
5 mos 

8 2 mos 
9 30 mos 
10 6 wks 
ți 5 mos 
12 16 mos 
13 5 mos 
t4 7 mos 
15 3 wks 
16 2 mos 
17 6 wks 
18 3 wks 
19 10 days 
20 7 mos 

21 1 mo 

22 1 mo 
23 2 Wks 
4 wks 
24 10 days 
25 3 mos 
3 mos 

26 2 wks 
3 wks 

27 2 wks 
4 wks 

28 6 wks 
29 2 mos 
30 4 days 
9 days 


EYE 


Dmrepwpamprererer rr er gyr rererere pe pr 


D 


crepe Dpr D 


PROCEDURE 


ASP 


PPLV 
PPLV 


LLV 
LLV 
LLV 
LLV 
LLV 
LLV 
LLV 


LEV 
LEV 


LLV 


COMPLICATION OR SECONDARY PROCEDURE 


AFTER CATARACT SURGERY 


Discission at 14 mos, chronic closed- 
angle glaucoma at 12 yrs 

Discission at 3 and 7 mos 

Discission at 10 mos 


Discission at 2 mos, open-angle glaucoma 


at 6 yrs 
Membranectomy at 6 wks, retinal 

detachment at 4 mos 
Discission at 4 and 7 mos 
Membranectomy at 1 mo 
Membranectomy at 7 mos 
Membranectomy at 6 mos 
Membranectomy at 10 mos 
Chronic closed-angle glaucoma at 4 yrs 
Membranectomy at 2 mos 
Membranectomy at 7 mos 
Membranectomy at 2 wks 
Membranectomy at 1 yr 
Pupillary block glaucoma at 1 wk 
Membranectomy at 6 wks 
Membranectomy at 2 yrs 
YAG membranectomy at 4 yrs 
Membranectomy at 5 mos 
Secondary membrane at 9 mos 
Membranectomy at 2 mos 
Secondary membrane at 7 mos 
Secondary membrane at 7 mos 
Membranectomy at 2 mos 
Anomalous angle at 2 wks, membran- 

ectomy at 5 mos 
Anomalous angle at 2 wks 


Open-angle glaucoma with residual cortex 


at 3 mos 
Closed-angle glaucoma at 6 yrs 
Closed-angle glaucoma at 6 yrs 
Anomalous angle at 1 yr 
Anomalous angle at 1 yr 
Open-angle glaucoma at 3 mos 
Open-angle glaucoma at 3 mos 
Anomalous angle with residual cortex 
at 3 mos 
Anomalous angle at 3 mos 
Vitreous hemorrhage and retinal 
detachment at 6 yrs 
Membranectomy at 7 mos, closed-angle 
glaucoma at 3 yrs 


AGE AT 


LAST EXAM 


(YEARS) 
13 2/12 


12 6/12 
2 3/12 
12 3/12 


10 2/12 
-3 14/12 


2 6/12 


9/12 


7/142 
7/12 


mob Nb 


8/12 
11/12 
9/12 
2/12 
2/12 
5/12 
2/12 
11/12 
M12 
1 10/12 
1 5/12 
2 9/12 


MN & © 


6 5/12 


6 8/12 


3 2/12 


4 7/12 


1 7/12 


6 4/12 


VISUAL 

ACUITY 

AT LAST 
EXAM 


CF at 4’ 


CSUM 
UCUSUM 
20/80 


20/400 


20/200 
20/200 
20/60 
UCUSUM 
UCUSUM 
20/60+2 
CSUM 
20/50 
20/70 
20/40 
CSUM 
CUSUM 
20/40 
20/60 
20/200 
UCUSUM 
CUSUM 
CSUM 
CSUM 
CSUM 
20/60 


20/60 + 
CF at 1 ft 


20/100 
20/100 
UCUSUM 
CSUM 
20/70 
20/60 
UCUSUM 


CSUM 
NLP 


20/300 





“ASP, aspiration; LLV, limbal lensectomy and vitrectomy; PPLV, pars plicata lensectomy and vitrectomy; CF, counting fingers; NLP, no 
light perception; CSM, central, steady, maintained; CSUM, central, steady, unmaintained; UCUSUM, uncentral, unsteady, unmaintained. 
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curred in one eye of the aspiration group and 
_ three eyes of the lensectomy and vitrectomy 
group. In one of these patients (one eye) con- 
genital rubella was suspected and the other 
patient (two eyes) had greater than normal 
postoperative inflammation with retained lens 
material. 

Two eyes sustained retinal detachments dur- 
ing the postoperative follow-up period. One 
detachment occurred four months after the 
primary lensectomy by an aspiration technique 
and two months after membranectomy with an 
automated vitrectomy instrument. The second 
detachment occurred six years after lensectomy 


l -and anterior vitrectomy through the corneo- 


scleral limbus and two years after a pars plana 
vitrectomy for a spontaneous vitreous hemor- 
rhage. 

A comparison of the age at surgery was made 
between the complicated and uncomplicated 
cases to assess the effect of early intervention 
(Table 4). Only three patients had an uncompli- 
cated course in the aspiration group and no 
statistical comparison was possible. In the lens- 
ectomy and vitrectomy group, 18 of 64 patients 
(28%) undergoing surgery at 2 months of age or 
younger experienced complications compared 
with four of the 41 patients (10%) who were 
older than 2 months at the time of surgery (P < 
.025). 

The patients with systemic and additional 
ocular abnormalities were compared in the 
complicated and uncomplicated groups (Table 
5). Other ocular abnormalities found in this 
series included microphthalmos, iris colo- 
bomas, ectopic pupil, corneal opacities, and 





TABLE 4 
COMPARISON OF AGE AT SURGERY AND RATE OF 
COMPLICATIONS 
AGE AT SURGERY 
SURGICAL 
PROCEDURE =2 MOS >2-12 MOS >12 MOS 
Aspiration 
Eyes 2 15 3 
Complications 2 12 3 
Limbal lensectomy/ 
vitrectomy 
Eyes 53 29 10 
Complications 16 3 1 
Pars plicata lensectomy/ 
vitrectomy 
Eyes 11 2 0 
Complications 2 0 0 
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TABLE 5 
ASSOCIATED OCULAR AND SYSTEMIC 
ABNORMALITIES 
OCULAR SYSTEMIC 
POSTOPERATIVE COURSE ABNORMALITIES* ABNORMALITIES’ | 
Uncomplicated . 47 9 
Complicated 24 27 





*% of eyes with ocular abnormalities. 
'% of patients with systemic abnormalities. 


optic nerve hypoplasia. Nine of 38 eyes (24%) | 
in the complicated group had other ocular ab- = 
normalities compared with 15 of 90 eyes (17%) 
in the uncomplicated group (P > .10). Systemic 
abnormalities found in this series included 
Lowe’s syndrome, congenital rubella syn- 
drome, Down’s syndrome, Cockayne’s syn- 
drome, Schwartz-Jampel syndrome, Haller- 
mann-Streiff syndrome, craniosynostosis, 
congenital deafness, seizure disorder, absent 
corpus callosum, and developmental delay. 
Eight of 30 patients (27%) in the complicated 
group had systemic abnormalities compared 
with only nine of 98 (9%) in the uncomplicated 
group (P < .025). 


re AA VAA HAA ai Aa Eaa aa 


Discussion 


The complication rate after congenital cata- 
ract surgery has markedly decreased with the 
advent of automated lensectomy/vitrectomy 
techniques. Three recent studies™ using this 
technique on a combined total of 143 eyes had 
an average complication rate of 8% compared 
with a 27% average complication rate for 1,416 
surgical cases using older techniques in eight 
combined studies.*” 

In our series, we found a higher rate of 
complications than previously reported using 
lensectomy/vitrectomy techniques (Table 6). Of 
105 eyes having undergone this procedure, 21 
(20%) developed complications. Ten eyes re- 
quired additional surgery because of obscura- 
tion of the visual axis from a secondary mem- 
brane, 12 eyes developed glaucoma, and one 
eye sustained a retinal detachment. 

A difference among these studies that may _ 
affect the frequency of complications is the — 
length of follow-up. The longer the postopera- 
tive period of evaluation, the more likely as. 
higher complication rate. In our series, 105 _ 
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TABLE 6 gery. Open-angle glaucoma has been described 
PEDIATRIC CATARACT SURGERY BY LENSECTOMY in association with congenital cataracts without 
AND VITRECTOMY preexisting surgery. This study suggests that 
patients undergoing cataract surgery early in 
MEAN life should be routinely examined for possible 

AGE AT SURGERY FOLLOW-UP COMPLICA- postoperative glaucoma. 
se NO, Ne) nn O The most frequent complication in our series 
Chrousos, Parks, 34 <= 20 yrs 41 21 was opacification of the posterior capsule or 
and O'Neil 54 s 20yrs 24 2 secondary membrane formation. As would be 
Peyman and 32 5 yrs (1 mo- 28 9 expected, secondary membrane surgery was 
associates? 16 yrs) common with the aspiration technique since 
Taylor? 23 17.4 wks =18 0 the posterior capsule was left intact. Secondary 
(= 18 mos) membranes also occurred in some eyes after 
Present study 105 18 wks (1 wk- 44 20 automated lensectomy and anterior vitrectomy. 
30 mos) Others have reported similar findings.” In a 





patients were followed up an average of 41 
months after a lensectomy/vitrectomy proce- 
dure. This is longer than in most comparable 
studies. 

Probably the most important factor contribut- 
ing to the high complication rate is the patient's 
age at the time of surgery. We found a signifi- 
cant increase in the number of complications in 
patients operated on by 2 months of age as 
compared with children operated on after that 
age. This may be the result of technical difficul- 
ties associated with surgery on a neonate. An- 
other factor may be the marked inflammation 
and scarring that often occurs after surgery in 
an immature eye. Any desire to delay surgery 
and possibly reduce the complication rate, 
however, must be balanced against the need to 
decrease the period of visual deprivation.” 

All patients in our series were operated on by 
30 months of age, with an average age at 
surgery of 18 weeks. Two other studies** using 
similar techniques included much older pa- 
tients. In contrast, Taylor’ reported no compli- 
cations in 23 eyes operated on at an average age 
of 17.4 weeks. The number of patients operated 
on by 2 months of age in his series was not 
given. 

Glaucoma after cataract surgery in young 
children is common and can result from a 
variety of mechanisms.” Anterior chamber 
angle abnormalities unrelated to cataract sur- 
gery may predispose to the development of 
postoperative glaucoma. Other forms of glau- 
coma are related to the postoperative inflam- 
mation and healing response. Finally, it has not 
been established whether or not glaucoma as- 
sociated with open angles in aphakic patients 
can be directly attributed to the cataract sur- 


number of our cases, lens cortex was noted 
postoperatively or the capsular opening was 
small and minimal vitreous was removed. 
Some eyes, however, had large posterior cap- 
sulectomies. We currently recommend exten- 
sive removal of lens cortex, posterior capsule, 
and antericr vitreous. This surgery should be 
aided, when necessary, by the use of intraocu- 
lar dilating solutions, iris sphincterotomies or 
iridectomies, and transcorneal or intraocular 
fiberoptic illumination. 
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OPHTHALMIC MINIATURE 
Soldiers, who used to exhaust ingenuity to procure their discharge, 
discovered that straining their eyes to distinguish objects through concave 
glasses, would make them what they desired—too short-sighted for the 
service. If they marred their vision they recovered their liberty. 





Spectacles 
Quart. Rev. vol. 87, 1850 
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Ocular Surgery on Patients Receiving Long-Term Warfarin 


Therapy 


a e 


Steven P. Gainey, M.D., Dennis M. Robertson, M.D., William Fay, M.D., 
and Duane Ilstrup, M.S. 


We analyzed data of 50 patients receiving 
long-term warfarin sodium therapy who un- 
derwent ocular surgery between 1982 and 
1986. The frequency of hemorrhagic and 
thrombotic complications was compared in pa- 
tients in whom anticoagulants were contin- 
ued, those in whom the anticoagulants were 
discontinued in the perioperative period, and 
a group of matched control patients. There 
were six perioperative hemorrhagic complica- 
tions in the warfarin-treated group (12%) com- 
pared to none in the control group. This differ- 
ence was significant (P < .03). However, no 
significant difference in hemorrhagic compli- 
cations was seen between patients in whom 
warfarin sodium was continued and those in 
whom it was discontinued. 


[LONG-TERM ORAL ANTICOAGULANT THERAPY 
with warfarin sodium is instituted for a variety 
of medical conditions including prosthetic 
heart valves, atrial fibrillation, ischemic heart 
disease, cerebrovascular disease, and venous 
thromboembolism.’ In patients receiving long- 
term anticoagulant therapy who require sur- 
gery, there are three options for the periopera- 
tive management of anticoagulant therapy.*" 
First, surgery can be postponed, particularly if 
anticoagulants are being used to treat a tempo- 
rary medical problem and it is anticipated that 
they will be discontinued. Second, anticoagu- 
lant therapy can be discontinued in the periop- 
erative period. Although ideal from the sur- 
geon’s standpoint, this approach leaves the 
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patient without anticoagulant therapy for vary- 
ing lengths of time during which there might 
be an increased risk of thrombotic complica- 
tions. To shorten this period of thrombotic 
vulnerability, intravenous heparin can be used 
except in the immediate perioperative period. 
The effects of anticoagulant therapy can also be 
reversed with vitamin K or clotting factor re- 
placement. However, high doses of vitamin K 
can make reinstitution of anticoagulation ther- 
apy difficult, and clotting factor replacement is 
generally used only in the presence of life- 
threatening hemorrhages because of the infec- 
tious potential entailed. The final option in the 
treatment of such patients is to proceed with 
surgery without discontinuing the anticoagu- 
lant therapy. This, however, may be associated 
with an increased risk of hemorrhagic compli- 
cations. Unfortunately, no clear protocol exists 
on how to treat these patients. 

We undertook this study to determine how 
patients receiving long-term warfarin therapy 
were cared for at our institution and to learn if 
there were any differences in the local and 
systemic complication rates that relate to differ- 
ences in perioperative management of antico- 
agulant therapy. 
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Material and Methods 





Patients receiving long-term anticoagulant 
therapy who underwent ophthalmic surgery 
between 1982 and 1986 were identified by 
crossmatching the computerized listings of pa- 
tients undergoing ophthalmic operations to the 
listing of patients with an increased prothrom- 
bin time. To avoid possible multiprocedure 
bias, only the first ophthalmic procedure per- 
formed on a given patient was analyzed. A 
control patient was identified for each study 
patient by matching age, sex, procedure, and 
time of surgery within one month. 
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Patient data recorded included age, reason 
for and duration of anticoagulant therapy, con- 
current aspirin therapy, nonsteroidal or dipy- 
ridamole therapy, type of procedure, method of 
management of anticoagulant therapy, and 
preoperative prothrombin values. Complica- 
tions were recorded both for hemorrhagic and 
thrombotic complications. Prothrombin times 
were performed according to the method of 
Quick’ before surgery. Preoperative prothrom- 
bin times were obtained within 24 hours of 
surgery. The normal prothrombin time at our 
institution during the study period was 10.9 to 
12.5 seconds inclusive. 

Fisher’s exact test was used to compare com- 
plication rates between groups of patients. 
Continuous variables such as preoperative pro- 
thrombin time were compared between groups 
with rank sum tests. P < .05 was considered 
Statistically significant. 





Results 





Of 50 patients identified for our study, 20 
were men and 30 were women. Mean (+ S.D.) 
age was 77 + 10 years (range, 33 to 90 years), 
with a mean duration of warfarin therapy of 6.0 
+ 5.4 years (range, one to 22 years). Three 
patients were also receiving the antiplatelet 
drug dipyridamole. No patient was using aspi- 
rin or other nonsteroidal anti-inflammatory 
agents. Most patients were anticoagulated for 
prosthetic heart valves and atrial fibrillation 
(Table 1) and extracapsular cataract extraction 
was the most frequent procedure performed 
(Table 2). The mean length of follow-up was 1.9 
+ 1.3 years (range, four days to six years), with 
a preoperative prothrombin time determina- 
tion made in 47 patients. The three patients in 
whom a prothrombin time was not measured 
within 24 hours of surgery all had a prothrom- 
bin time performed within one week before 
surgery. 

Except for the patient having a combined 
penetrating keratoplasty and cataract extrac- 
tion, all patients undergoing cataract surgery 
had a limbal-based incision. A peripheral iri- 
dectomy was performed in 24 cases and a sector 
iridectomy in three cases. No iridectomy was 
performed in the remaining 17 cases. One ante- 
rior chamber intraocular lens was placed after 
capsular rupture necessitating anterior vitrec- 
tomy. The remainder of the intraocular lenses 
were placed in the capsule or sulcus. 
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TABLE 1 
INDICATION FOR LONG-TERM WARFARIN THERAPY 
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NO. OF 
MEDICAL CONDITION PATIENTS* 
Prosthetic heart valve 26 
Atrial fibrillation 18 
ischemic heart disease 2 
Ischemic vascular disease 9 
Repeated venous thromboembolism 6 





“Total number of indications for warfarin therapy exceeds 50 
because some patients had more than one indication, 


Anticoagulant therapy was continued in nine 
patients. The procedures included seven extra- 
capsular cataract extractions with posterior 
chamber intraocular lens placement, an ante- 
rior orbitotomy, and a trabeculectomy. In one 
patient undergoing extracapsular cataract ex- 
traction with intraocular lens placement in 
whom preoperative prothrombin time was not 
measured the prothrombin time seven days 
before surgery was 18.2 seconds; no periopera- 
tive complications occurred. Among the other 
eight patients, the mean preoperative pro- 
thrombin time was 19.7 + 5.2 seconds (range, 
13.2 to 24.7 seconds). Two hemorrhagic compli- 
cations occurred in this group. A large subcon- 
junctival hemorrhage occurred at the begin- 
ning of the trabeculectomy and the surgery was 
canceled. The preoperative prothrombin time 
in this patient was 24.7 seconds. Warfarin dos- 
age was decreased and the procedure was per- 
formed without hemorrhagic complications 
two weeks later. The other complication was a 
25% hyphema that was noted on the first post- 
operative day after extracapsular cataract ex- 
traction, peripheral iridectomy, and placement 
of a sulcus-fixed posterior chamber intraocular 
lens. The patient was hospitalized and ob- 
served for five days during which time the 
hyphema resolved spontaneously. The preop- 
erative prothrombin time was 15.7 seconds. No 
thrombotic complications were noted in this 
group of patients. 

In the other 41 patients, warfarin therapy 
was discontinued a mean of 5.5 days before 
surgery (range, three to 19 days). Dipyrida- 
mole was continued in those patients already 
receiving it. Warfarin therapy was resumed 
from one to 14 days postoperatively (mean, 1.8 
days). Intravenous heparin was used perioper- 
atively in ten patients for a mean of seven days 
(range, three to 12 days). None of the patients 
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TABLE 2 
PROCEDURES PERFORMED AND RESULTING HEMORRHAGIC COMPLICATIONS IN PATIENTS RECEIVING 
LONG-TERM ANTICOAGULANT THERAPY 


e 


WARFARIN CONTINUED WARFARIN DISCONTINUED 
(9 PATIENTS) (41 PATIENTS) 
NO, OF NO HEMORRHAGIC HEMORRHAGIC NO HEMORRHAGIC HEMORRHAGIC 
PROCEDURE PATIENTS COMPLICATIONS COMPLICATIONS COMPLICATIONS COMPLICATIONS 
Extracapsular 
cataract extraction/ 
intraocular lens 40 6 1 30* 3 
Extracapsular 
cataract extraction 3 0 0 2 1 
Penetrating 
keratoplasty/ 
extracapsular 
cataract extraction 1 0 0 1 0 
Penetrating keratoplasty 1 0 0 1 0 
Trabeculectomy 1 0 1 0 0 
Anterior orbitotomy 1 1 0 0 0 
Vitrectomy 2 0 0 2 0 
Scleral buckle 1 0 0 1 0 
Total 50 T 2 37 4 


OOOO SEa 


*One thrombotic complication occurred in this group. 


who received heparin had hemorrhagic or 
thrombotic complications. Vitamin K and 
fresh-frozen plasma were administered to one 
patient each. 

In two patients undergoing extracapsular cat- 
aract extraction with intraocular lens place- 
ment, preoperative prothrombin time was not 
measured. The first patient had a prothrombin 
time of 17.8 seconds six days preoperatively 
and warfarin was discontinued three days be- 
fore surgery. The other patient had a pro- 
thrombin time of 16.1 seconds seven days pre- 
operatively and warfarin was discontinued six 
days before surgery. Warfarin therapy was re- 
sumed on the first postoperative day in both 
patients and no hemorrhagic or thrombotic 
complications occurred. 

Among those patients in whom a preopera- 
tive prothrombin time was measured, the mean 
prothrombin time before discontinuation of 
warfarin was 19.4 + 5.9 seconds (range, 14.5 to 
42.2 seconds); preoperatively it was 12.3 + 3.9 
seconds (range, 10.4 to 17.2 seconds). Thus, 
although warfarin was discontinued, several 
surgeons elected to perform operations in some 
instances while the prothrombin time was still 
increased. Among the patients undergoing cat- 
aract surgery, two sector iridectomies and 22 


peripheral iridectomies were performed. Four 
hemorrhagic complications occurred in this 
group. Among patients not having a peripheral 
iridectomy, three intraoperative hyphemas oc- 
curred during cataract surgery; one required 
irrigation and the other two resolved spontane- 
ously. Preoperative prothrombin values in 
these patients were 11.9, 12.6, and 14.2 seconds 
(the patient with a prothrombin time of 11.9 
seconds was also receiving dipyridamole). The 
other complication was bleeding after iridecto- 
my in one patient with a preoperative pro- 
thrombin time of 17.2 seconds; irrigation was 
required to clear the hemorrhage. The one 
thrombotic complication noted in this group 
was a thrombosed popliteal artery aneurysm 
seen on the first postoperative day after cata- 
ract surgery. This patient had also been receiv- 
ing dipyridamole preoperatively. The thrombo- 
sis resolved with intravenous heparin therapy 
over seven days. 

None of the 50 patients in the control group 
experienced hemorrhagic or thrombotic com- 
plications. 

There was a significant difference in hemor- 
rhagic complications after ocular surgery in the 
anticoagulated compared to the control group 
(P < .03). No significant difference was found 
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when comparing those patients in whom war- 
farin was continued to those in whom it was 
discontinued. There appeared to be a tendency 
for increasing complications with an increase in 
the prothrombin time, but it was not signifi- 
cant. None of the patients with perioperative 
complications experienced an adverse visual 
result because of the bleeding. All had a final 
visual acuity of better than 20/40. 
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Discussion 
Semema aa e a 


Little has been written about the local and 
systemic complications occurring in patients 
who undergo ophthalmic surgery while receiv- 
ing anticoagulant therapy. Guidelines have not 
been defined that direct the ophthalmologist in 
managing anticoagulation therapy before, dur- 
ing, or after ophthalmic surgery. 

Tinker and Tarhan? reviewed 180 noncardiac 
operations in 159 patients with prosthetic heart 
valves. In 153 operations (86%), warfarin thera- 
py had been discontinued preoperatively. No 
thrombotic complications were noted for two 
years postoperatively in this group of patients. 
They concluded that there was minimal risk to 
stopping oral anticoagulants one to three days 
preoperatively and reinstituting it one to seven 
days postoperatively. 

Katholi, Nolan, and McGuire? performed a 
prospective study of noncardiac surgery in pa- 
tients with prosthetic heart valves. In patients 
with aortic valve prostheses warfarin was dis- 
continued for three to five days without hepa- 
rin, whereas in patients with mitral valves or 
multiple prosthetic valves perioperative hepa- 
rin was used. No thrombotic complications 
were noted in either group. 

Kulvin® reported implanting iris clip or iris 
plane lenses in 68 patients who were receiving 
anticoagulant therapy. Anticoagulants had 
been discontinued for at least five days before 
and resumed seven days after surgery. No 
hemorrhagic complications were noted in any 
of his patients. No mention of thrombotic com- 
plications or preoperative prothrombin times 
was made. 

Hall, Steen, and Drummond! performed in- 
tracapsular cataract surgery in 13 patients (16 
eyes) without cessation of anticoagulants. Me- 
dallion intraocular lenses were implanted in 
ten cases. The preoperative prothrombin time 
was increased in 13 cases. One patient had a 
2-mm hyphema that resolved spontaneously 


and another patient died three months postop- 
eratively of a myocardial infarction. 

Stone, Kline, and Sklar’ performed a survey 
of members of the American Intraocular Im- 
plant Society regarding their approach to 
patients receiving anticoagulation therapy. 
Although most favored discontinuing anticoag- 
ulant agents perioperatively, ten surgeons 
(7.4% of respondents) favored continuing war- 
farin therapy. Interestingly, no hemorrhagic 
complications were reported by the group who 
continued the warfarin therapy. Those who 
discontinued warfarin reported numerous 
hemorrhagic complications varying from incis- 
ional bleeding and hyphemas to retinal and 
expulsive choroidal hemorrhages. No explana- 
tion for this unusual finding was offered. 
Thrombotic complications, including two 
deaths secondary to cerebrovascular accidents, 
were also noted among those patients in whom 
warfarin was discontinued. It was not recorded 
when these thrombotic complications occurred 
in the perioperative period. 

McMahan’ performed 26 extracapsular cata- 
ract procedures with intraocular lens place- 
ment and placed two secondary anterior cham- 
ber intraocular lenses in 22 anticoagulated 


patients continued on therapy. An age- 
matched control was operated on on the same. ~~ 
day. Compared to controls, there was an in- 
crease in eyelid ecchymoses and subconjuncti- = 


val hemorrhages, which were believed to be 
clinically insignificant. There were also three 
hyphemas (all less than 15%) that resolved 
spontaneously in the anticoagulated group. No 
mention of thrombotic complications or preop- 
erative prothrombin values was made. 

In our study there was a significant increase 
in hemorrhagic complications comparing the 
warfarin sodium-treated group to the control 
group. The lack of significant difference found 
between patients in whom anticoagulation was 
continued and those in whom it was discontin- 
ued must be viewed with caution since the 
number of patients is small and several patients 
in whom anticoagulants had been discontinued 
still had an increased prothrombin time preop- 
eratively. It is noteworthy that two patients 
with normal preoperative prothrombin times 
experienced hemorrhagic complications. This 
may relate to the different rate of synthesis of 
vitamin K-dependent factors when warfarin is 
discontinued. Prothrombin is factor II. Howev- 
er, the standard laboratory test for prothrom- 
bin time reflects both the presence of factor II 
and factor VII. Factor VII has a short half-life 























TABLE 3 
HALF-LIFE OF VITAMIN 
K-DEPENDENT FACTORS 
INFLUENCED BY WARFARIN 
THERAPY 





FACTOR HALF-LIFE (HRS) 
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and is synthesized more rapidly than factor Il 
(Table 3). Thus, factor VII levels return to 
normal more rapidly after discontinuation of 
warfarin. The term prothrombin time as mea- 
sured by the prothrombin test is misleading 
because the test is more sensitive to levels of 
factor VII than of factor H. Because of this 
imbalance of resynthesis of vitamin K- 
dependent factors after discontinuation of war- 
farin, the prothrombin time may return to nor- 


mal levels before adequate amounts of 


prothrombin have been synthesized. There- 
fore, prothrombin values that are obtained 
soon after warfarin has been discontinued must 
be interpreted cautiously.’ Unfortunately, 
determination of actual levels of factor H are 
not routinely available and, thus, the pro- 
thrombin test remains the most practical means 
of estimating the coagulation status of a pa- 
tient. 

Our study is subject to numerous potential 
errors. The study was retrospective and some 
patients may have been missed. The proce- 
dures were performed by numerous surgeons. 
In comparing patients receiving warfarin to the 
controls, there was a significant difference in 
the number of patients with cardiac and neuro- 
logic illnesses, which may have contributed to 
the increased surgical complication rate. Final- 


_ ly, the number of patients involved was small, 
= especially in the group in which warfarin was 


continued, and it is not possible to conclude 
how best to treat these patients on the basis of 


this study. 


Despite these shortcomings, some conclu- 
sions can be made. There were six periopera- 
tive hemorrhagic complications in the 
warfarin-treated patients (12%) compared to 
none in the control group, which was statisti- 
cally significant (P < .03). These complications, 
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however, had no long-term effect on visual 
acuity. Among the nine patients undergoing 
surgery in whom the anticoagulants were not 
discontinued, there were no thrombotic com- 
plications in the postoperative period. Only 
one thrombotic complication was noted among 
the 41 patients in whom the anticoagulants 
were discontinued, and this was a popliteal 
arterial thrombosis that was effectively treated 
with heparin. Finally, prothrombin times mea- 
sured after warfarin has been discontinued 
must be interpreted cautiously as they may not 
accurately reflect-the levels of all vitamin K- 
dependent factors. After discontinuation of 
warfarin, a bleeding complication related to 
incomplete recovery of vitamin K-dependent 
factors can still occur despite a normal pro- 
thrombin time value. 
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Positron Emission Tomography to Study the Effect of Eye 


Closure and Optic Nerve Damage on Human Cerebral 


Glucose Metabolism 
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Motohiro Kiyosawa, M.D., Thomas M. Bosley, M.D., Michael Kushner, M.D., 
Dara Jamieson, M.D., Abass Alavi, M.D., Peter J. Savino, M.D., 
Robert C. Sergott, M.D., and Martin Reivich, M.D. 


We used 'F-2-fluoro-2-deoxyglucose and 
positron emission tomography to evaluate the 
effect of visual deprivation on brain glucose 
metabolism. In experiment 1, we compared 
local cerebral metabolic rates for glucose in 
seven normal volunteers studied with eyes 
closed to 11 age- and sex-matched normal vol- 
unteers studied with eyes open. Whole brain 
metabolism was similar in the two groups, and 
region/whole brain analysis of metabolic data 
showed that metabolism in the calcarine pos- 
terior cortex was decreased by 14% (P < .05) 
with eye closure. Glucose metabolism in other 
-regions was not different between the two 
groups. 
~ IEn experiment 2, we compared glucose me- 
- tabolism in six patients with severe bilateral 
optic neuropathies to 12 age- and sex-matched 
normal controls. Whole brain glucose metabo- 
lism was unchanged in the optic neuropathy 
group compared to controls. However, statisti- 
cally significant reductions in glucose metabo- 
lism in the optic neuropathy group were found 
in anterior calcarine cortex (17%), posterior 
calcarine cortex (27%), peristriate cortex (27%), 
and lateral occipital cortex (15%). The meta- 
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bolic effects of damage to the pregeniculate 
visual system went well beyond those of sim- 
ple eye closure. . 


Tue arFERENT VISUAL SYSTEM is ideal for study- 
ing human cortical metabolic activity because 
the type of afferent input and the degree of 


clinical deficit can be defined more objectively. f 


than in other cortical lesions. Using 
'SF-2-fluoro-2-deoxyglucose and positron emis- 
sion tomography, we studied the effect on 
glucose metabolism in visual cortex of ischemic ` 
lesions affecting the occipital lobes and optic — 
radiations’* and of visual stimulation in normal- 
subjects. These and other positron emission. 


tomography studies** have shown the follow- = 
ing: (1) calcarine cortex metabolism respondsin _ 


a graded fashion to increasingly complex visual 
stimuli, (2) calcarine and visual association cor- 
tex metabolism responds regionally to hemi- 
field visual stimulation in a fashion predictable 
by known neuroanatomic pathways, (3) calca- 
rine cortex ischemia results in reduced glucose 
metabolism in cortical areas appropriate for 


visual field deficits, and (4) optic radiation -= 


ischemia produces more modest reductions in 
calcarine metabolic rate than infarction of the 


visual cortex itself. Cerebral metabolic studies | eae 


in monkeys” have demonstrated a more wide- 


spread influence of visual stimulation on cere- 


bral cortex (including sued of occipital, 
temporal, parietal, and frontal lobes) and sub- 
cortical structures (pulvinar, caudate, puta- 
men, claustrum, amygdala). 

We undertook this study to evaluate the ef- 
fect of visual deprivation on human brain glu- 


cose metabolism. In experiment 1, we com- ` 





pared brain glucose metabolism in normal. 
volunteers studied with eyes closed to those 
studied with eyes open. In experiment 3 we 
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evaluated the effect of severe bilateral optic 
neuropathy on brain glucose metabolism. 


Material and Methods 


Subjects and Experimental Design 
. Experiment 1—Eighteen healthy male volun- 
teers were included in this study. All had a 


visual acuity of 20/30 or better in each eye, with 


> no history of significant ophthalmologic or 
general medical disease. Seven individuals, 
with a mean age of 25 years (range, 20 to 31 


k years), were studied after having their eyes 


closed and blindfolded from ten minutes before 
isotope injection until scan completion. Eleven 
individuals, with mean age of 26 years (range, 
18 to 35 years), were instructed to keep their 
eyes open throughout the study and to look at 
the ceiling of the dimly lit positron emission 
tomography room without a specific target. 
Experiment 2—The subject group consisted of 
six patients with a visual acuity in each eye of 
20/200 or poorer because of bilateral severe 
optic neuropathies (optic neuropathy group) of 
diverse origin and variable duration (Table 1). 
Clinical evaluation in each patient included 
complete neuro-ophthalmologic examination, 
Goldman kinetic perimetry, and computed to- 
mography or magnetic resonance imaging, or 
both, within one month of positron emission 
tomography. In each case, neuro-ophthalmo- 


TABLE 1 
PATIENTS WITH OPTIC NEUROPATHY 


PATIENT NO., 


VISUAL ACUITY* 
AGE {YRS), DURATION eee 
1,31, F Optic neuritis 12 NLP LP 
2, 44, F Optic neuritis 4 CF at CF at 
2 ft 2 ft 
3,73,M Cancer-associated 4 HM HM 
retinopathy 
syndrome 
4, 69, F Inflammatory 11 20/400 20/800 
chiasmal 
syndrome 
5,55, M Glaucoma 36 20/200 NLP 
6, 64, F Glaucoma 36 NLP CF at 
6 ft 


*NLP, no light perception; LP, light perception; HM, hand 
motions; CF, counting fingers. 


logic examination documented bilateral optic 
atrophy, abnormal pupillary reaction, and vis- 
ual field loss diagnostic of bilateral optic neu- 
ropathy. In addition to pale optic nerves, Pa- 
tient 3 had constricted visual fields and mild 
retinal pigmentary changes compatible with 
poring pany as a remote effect of his lung can- 
cer. No patient had evidence of neurologic 
disease outside of the pregeniculate afferent 
visual system by history, symptoms, physical 
examination, or neuro-imaging. Positron emis- 
sion tomography was performed with patients’ 
eyes open. 

Twelve normal volunteers of similar age and 
sex were selected as controls for positron emis- 
sion tomography (mean age, 57 years; range, 27 
to 73 years). Each normal volunteer had a visual 
acuity of 20/30 or better in each eye and no 
history of ophthalmologic or general medical 
problems. All 12 controls were studied with 
eyes open and were given the same instruc- 
tions as patients in the optic neuropathy group. 

Informed consent was obtained from each 
patient and control subject, and all procedures 
were approved by the Committee on Studies 
Involving Human Beings of the University of 
Pennsylvania. Participation in this study did 
not alter diagnostic or therapeutic plans of the 
responsible physicians. 


Positron Emission Tomography 

Each individual was studied in the quiet, 
dimly lit positron emission tomography labora- 
tory. Fluorodeoxyglucose, 6 to 8 mCi, was in- 
jected 30 minutes before positioning the indi- 
vidual’s head 20 degrees hyperextended from 
the aS line in a modified PETT V 
scanner.” Data collection began 40 minutes 
after isotope injection, and brain images of 
local cerebral metabolic rates for glucose were 
obtained using the Phelps and associates’™ 
modification of the method of Reivich and asso- 
ciates.* Characteristics of the positron emis- 
sion tomography system and the data collec- 
tion protocol have been described 
previously." 


Data Analysis 

Regions of interest were placed on the meta- 
bolic images by a computerized overlay system 
based on normal human anatomy" as described 
previously.’ Whole brain metabolic rates were 
calculated by two methods. Computed whole 
brain metabolic rates were obtained by the 
volume-weighted mean of metabolic rates of all 
regions of interest. Recovery whole brain meta- 
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bolic rates were calculated by assuming that the 
total brain radioactivity (total number of disin- 
tegrations detected during the positron emis- 
sion tomography session) originated from one 
large region of interest.” Lobar metabolic rates 
were derived from metabolic rates for regions 
of interest within each lobe. 

To reduce variability in glucose metabolism 
values between subjects, metabolic rates for 
each region of interest were normalized by the 
individual's computed whole brain value using 
the equation: normalized local cerebral meta- 
bolic rate = (local cerebral metabolic rate/ 
computed whole brain metabolic rate) x 100. 
Statistical evaluation in each experiment was 
performed using Student's t-test for indepen- 
dent samples in anterior and posterior calca- 
rine cortex, peristriate cortex (Brodman’s re- 
gions 18 and 19), and lateral occipital cortex 
(visual association cortex). For experiment 2, 
statistical comparison by Student's t-test was 
also performed for lobar metabolic rates. The 
Bonferroni correction for multiple comparisons 
was not applied to these probability values. 





Results 





Experiment 1 

Table 2 compares regional brain glucose me- 
tabolism in individuals studied with eyes 
closed to those studied with eyes open in visual 
cortex of four regions of interest in both hemi- 
spheres. Whole brain glucose metabolism was 
not different between eyes-closed and eyes- 
open groups (Table 2). Posterior calcarine cor- 
tex metabolism was 13% to 15% lower in the 
eyes-closed group (P = .05), but changes in 
other brain regions were not statistically signif- 
icant. 


Experiment 2 

Figure 1 shows typical positron emission to- 
mography images from a control subject (Fig- 
ure, left) and Patient 1 with bilateral optic 
neuritis (Figure, right). Relatively decreased 
glucose metabolism in calcarine, peristriate, 
and lateral occipital cortex was apparent in the 
patient with optic neuropathy. 

Table 3 compares glucose metabolism of the 
optic neuropathy group to the eyes open con- 
trol group in four visual regions of interest 
from each hemisphere. Whole brain glucose 
metabolism was unchanged in the optic neu- 
ropathy group compared to controls (Table 3). 
Statistically significant reductions in glucose 





TABLE 2 
CEREBRAL GLUCOSE METABOLISM* IN EXPERIMENT 1 


EYES CLOSED EYES OPEN 


AREA LEFT RIGHT LEFT RIGHT 


Anterior calcarine 109+ 6 108+8 107+11 109+ 9 
cortex 

Posterior calcarine 94+ 7' 94258 107212 109+ 9 
cortex as 

Lateral occipital 


90+ 5 89+5 91+ 7 91+ 4 


cortex 
Peristriate cortex 94210 97:29 96+ 14 100 + 11 
Whole brain’ 6.29 + 1.04 5.41 + 0.84 


*Values shown as (regional glucose metabolism/computed 
whole brain glucose metabolism) x 100 + S.D. 


"Whole brain values by recovery shown as mg of giucose/100 g 
of brain/minute. 


iP < 05. 
§P < 01. 


metabolism in the optic neuropathy group were 
found in anterior calcarine cortex (17%), pos- 
terior calcarine cortex (27%), peristriate cortex 
(27%), and lateral occipital cortex (15%) when 
compared to controls. Table 4 shows lobar met- 
abolic data for patients with optic neuropathy 
and controls. Occipital lobe metabolism was 
significantly decreased in the optic neuropathy 
group compared to that in the control group. 
Additionally, frontal lobe glucose metabolism 
was significantly increased in both hemi- 
spheres in patients with optic neuropathy (7%) 
compared to that in controls. 


Discussion 


In studying the metabolic effects of eye clo- 
sure and of bilateral severe optic nerve disease, 
we found two different patterns of metabolic 
sequelae. Eye closure resulted in a mild de- 
crease in posterior calcarine glucose metabo- 
lism, with no statistically significant changes in 
other brain areas. Bilateral optic nerve disease, 
on the other hand, was associated with rela- 
tively profound decreases in metabolism in 
areas of the cortex known to be responsible for 
vision. Clearly, these two different types of 
visual deprivation were not metabolically 
equivalent. 

Control subjects for both experiments were 























AMERICAN JOURNAL OF OPHTHALMOLOGY 


August, 1989 





Figure (Kiyosawa and associates). Left, Positron emission tomography image from an eyes-open control 
subject at the level of the thalamus and superior primary visual cortex. Small arrow indicates area of greatest 
glucose uptake in posterior midline corresponding to calcarine (primary visual) cortex. Large arrow indicates 
lateral occipital (visual association) cortex. Right, Positron emission tomography image at same level as in 
Figure, left from Patient 1 in experiment 2 with bilateral severe optic neuritis without visual recovery. Primary 
visual cortex and visual association cortex have relatively low glucose uptake. 


studied after lying quietly for 40 minutes with 
their eyes open looking at the ceiling of a dimly 
lit laboratory. Such a bland visual stimulus may 


TABLE 3 
CEREBRAL GLUCOSE METABOLISM* IN EXPERIMENT 2 


OPTIC NEUROPATHY EYES OPEN 
GROUP GROUP 
AREA LEFT RIGHT LEFT RIGHT 


abe 


Anterior caicarine 103 + 12° 105+ 7° 124+ 18 128 + 19 
cortex 

Posterior caicarine 81+ 12§ 85 + 13§ 122 + 14 123 
cortex 

Lateral occipital 81 > 10 85+ 9' 94+10 962 8 
cortex 

Peristriate cortex 762 5§ 79 9§ 101 + 11 107 + 12 
Whole brain’ 5.62 + 1.77 4.92 + 0.74 


it 


18 


*Vaiues shown as (regional glucose metabolism/computed 
whole brain glucose metabolism) x 100 + S.D, 


"Whole brain values by recovery shown as mg of glucose/100 g 
of brain/minute. 


P< 05, 
§P <= .001. 


cause little coordinated neural activity in the 
visual cortex, resulting in the minimal differ- 
ence in visual cortex metabolism between indi- 
viduals studied with eyes closed and those 
with eyes open in experiment 1. 

In experiment 2, all areas of visual cortex in 
patients with optic neuropathy were signifi- 
cantly hypometabolic in a fashion that went 
well beyond the effects of the short-term visual 


TABLE 4 
LOBAR GLUCOSE METABOLISM” IN EXPERIMENT 2 


OPTIC NEUROPATHY EYES OPEN 
GROUP GROUP 


LOBE LEFT RIGHT LEFT RIGHT 


Frontal 14+ 6 1146+ 9 107 + 7 1062 

Parietal 96 + 12 93 + 12 

Temporal 88x 8 94+ 9 92 + 14 99 + 
4 8 


Occipital 82 + 6 86 


H 


“Values shown as (regional glucose metabolism/computed 
whole brain glucose metabolism) x 100 + S.D. 


‘P< 05. 
'P = 001, 
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deprivation in experiment 1. These patients 
had been visually deprived for a period of 
months or years (rather than 40 minutes), and 
increasing duration of sensory deprivation may 
have caused a progressive decline in visual 
cortex metabolism. However, metabolism of 
visual cortex did not correlate with duration 
of optic nerve damage within this small group 
of patients, and animal studies imply that re- 
covery of cortical metabolism after permanent 
acquired deafferentation may be more common 
than a progressive decline in metabolism.”” 

The pregeniculate afferent visual system may 
have a specific coordinating or modulating ef- 
fect on metabolism of the primary visual cortex 
that is independent of visual stimulation. For 
example, the pattern of electrical activity in the 
cat lateral geniculate body during eye closure 
reflects the pattern of ongoing electrical activity 
in the optic nerve.” This neural activity may 
play a role in priming the visual cortex to 
receive visual input, and the coordinating ef- 
fect may be lost after damage to the pregenic- 
ulate afferent visual system. Alternatively, 
transsynaptic transfer of small molecules from 
pregeniculate afferent fibers to lateral genicu- 
late neurons may have a trophic effect reflected 
in reduced visual cortex metabolism after optic 
nerve damage.” 

Increased glucose metabolism in frontal cor- 
tex has not been reported previously with dam- 
age to the afferent visual system. This result 
was not anticipated, and uncontrolled factors 
in the study protocol may have resulted in 
spurious alterations in metabolism. Macko and 
coworkers’ reported decreased frontal lobe me- 
tabolism ipsilateral to optic tract lesions in 
callosectomized monkeys. In addition to obvi- 
ous differences in species and experimental 
technique, it may be important that these ani- 
mals had intact vision in one homonymous 
visual field. The frontal cortex is involved in 
attention mechanisms,” and visual deficits in 
these patients may have required increased 
attention to spatial relations and physical activ- 
ities or may have caused increased anxiety over 
the scanning process itself.” Electrophysiologic 
coordination between occipital and frontal 
lobes is obvious on electroencephalography,”* 
and monosynaptic and polysynaptic subcorti- 
cal connections between occipital and frontal 
lobes may have a predominantly inhibitory 
influence in certain circumstances.” Pro- 
found occipital hypometabolism in patients 
with optic neuropathy could permit frontal 
hypermetabolism by release of tonic inhibition. 
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Previous studies have shown that visual 
stimulation influences visual cortex metabo- 
lism.*°° We found that the level of visual stimu- 
lation is clearly not the only determinant of 
visual cortex metabolism because eye closure 
resulted in minimal metabolic changes whereas 
severe optic nerve damage was associated with 
profound decreases in metabolism throughout 
primary and association visual areas. Other 
determinants of visual cortex metabolism in- 
clude the competence of the pregeniculate af- 
ferent system, the optic radiations,’* and the 
calcarine cortex,'* and perhaps other factors as 
yet unidentified. Visual stimulation or neural 
activity in the visual cortex may also have 
important effects on metabolism in the frontal 
cortex. 
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Custom Orbital Implant in the Repair of Late 


Posttraumatic Enophthalmos 





Allen M. Putterman, M.D., and Arthur L. Millman, M.D. 


We repaired late, posttraumatic enophthal- 
mos in 21 patients by inserting a large, soft, 
Silastic block through a lower eyelid flap and 
transconjunctival approach to the orbit. These 
blocks were hand carved at the time of surgery 
to match bony defects as characterized by hy- 
pocycloidal tomographic biometry. Enoph- 
thalmos and hypo-ophthalmos were ameliorat- 
ed with acceptable appearance in all cases. No 
implant rejections, migrations, or infections 
were found. Complications included upper 
eyelid blepharoptosis, lower eyelid retraction, 
and conjunctival prolapse. The improvements 
were stable over a median follow-up of 13 
months. 


In reviewinc postmortem and x-ray studies of 
patients with enophthalmos, Pfeiffer in 1943! 
determined that disruption of the bony mar- 
gins, specifically the floor of the orbit, was the 
cause of the enophthalmos. In 1944, King and 
Samuels’ further elucidated the anatomic 
changes of the traumatized orbit. Finally, in 
1957, Smith and Regan’ experimentally recreat- 
ed floor fractures and enophthalmos with 
hurled curling balls thrown at cadaver orbits 
and coined the term “blow-out fracture.” Al- 
though most agree as to the anatomic basis of 
traumatic changes within the orbit, the timing, 
indications, and method of repair are varied.*”” 
Although most investigators agree that enoph- 
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thalmos greater than 3 mm, particularly with 
accompanying hypo-ophthalmos or ocular 
dystopia (downward sinking of the eye), is a 
good indication for operative exploration and 
repair, the many methods described attest to 
the difficulty of this reconstruction. Repairs are 
accomplished with materials ranging from ho- 
mografts of cartilage," fascia," and autogenous 
bone grafts,“ to alloplastic materials includ- 
ing glass beads,” tantalum,”° Teflon," polyeth- 
ylene,ë methyl methacrylate,” and Silastic 
sheets.” 

Most recently, techniques for greater reduc- 
tion of bony volume and improved treatment of 
enophthalmos, including large osteotomies 
and mobilization of the walls of the oribit*! and 
implantation of large alloplastic blocks,” have 
been reported. Herein we describe the develop- 
ment and results of a technique, first described 
in 1977,~ that utilizes hand-carved, soft, 
Silastic blocks, which are customized to correct 
expansion of bony volume thought intrinsic 
and dominant in the pathophysiology of trau- 
matic enophthalmos.'*!*’ 


Patients and Methods 


Included in the study were 21 patients with 
computed tomographic-proven pure orbital 
floor fractures and late posttraumatic enoph- 
thalmos who were treated by us between 1977 
and 1988. A minimum follow-up of one year 
was required for inclusion. All patients had 
similar surgery performed by the method de- 
scribed below, with the exception of Patients 1 
and 2 in whom a transcutaneous approach to 
the orbit was used. The transconjunctival sur- 
gical approach was performed as follows. 

After administration of general anesthesia, a 
4-0 black silk suture was placed under the 
inferior rectus muscle insertion. A lateral 
canthotomy was accomplished with a full- 
thickness cut from lateral canthus to lateral 
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Fig. 1 (Putterman and Millman). A, Lateral can- 
thotomy. B, Inferior crus cantholysis. C and D, 
Severing of the capsulopalpebral fascia. E, Exposure 
of the inferior orbital rim and periorbita. F, Incising 
the periorbita. G, Reflecting the periorbita. H, Carv- 
ing the Silastic block. I, Finishing the custom implant. 
J, Drilling fixation holes. K, 2-0 polyfilament nylon 
suture placement. L and M, Suture fixation of the 
implant. N, Periorbital closure. O, Lower eyelid re- 
tractor repair. P, Lateral canthal tendon reapprox- 
imation to the lateral orbital rim. QO, Lateral commis- 
sure and lateral canthal repair. 
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orbital rim (Fig. 1, A). Orbicularis muscle was 
undermined from the anterior lower limb of the 
lateral canthal tendon and conjunctiva from the 
posterior aspect of the tendon. The lower limb 
of the tendon was then severed close to the 
lateral orbital wall (Fig. 1, B). 

Next, the plane between orbicularis muscle 
and capsulopalpebral fascia was isolated (Fig. 
1, C). Wescott scissors were passed through the 
lateral canthal opening until the tips were 
against the superior anterior surface of the 
tarsus. Since capsulopalpebral fascia, the ana- 
logue of the levator aponeurosis of the upper 
eyelid, is firmly attached to the anterior surface 
of the tarsus over its superior half, placement 
of the scissors in this portion should lead to the 
scissors being between orbicularis and capsulo- 
palpebral fascia. The scissors were withdrawn, 
and one blade inserted, passed in the same 
plane anterior to the tarsus, and then slid to 
a position 3 mm above the inferior fornix. 
The scissors then severed conjunctiva, Muller's 
muscle, and capsulopalpebral fascia across 
the eyelid 3 mm above the inferior fornix (Fig. 
1, D). 

Next, a 4-0 black silk double-armed suture 
was passed through the cut edge of the inferior 
flap of conjunctiva, Müller's muscle, and cap- 
sulopalpebral fascia. Each arm was passed 
through the central gray line of the central 
upper eyelid, and tied (Fig. 1, E). Two rake 
retractors were hooked over the more superior 
aspect of conjunctiva, Muller's muscle, and 
capsulopalpebral fascia and used to pull the 
lower eyelid downward, exposing the inferior 
orbital rim. Any remaining orbicularis muscle 
or fascia over the orbital rim was severed with 
Wescott scissors until the periosteum of the 
orbital rim was visible. With a No. 15 Bard- 
Parker blade, an incision was made through 
periosteum several millimeters beneath the in- 
ferior orbital rim and across the eyelid (Fig. 1, 
F). This maneuver was facilitated by holding a 
periosteal elevator over the inferior orbital rim 
to ensure its position. 

The sharp edge of a Tenzel periosteal elevator 
was used to reflect periosteum from its tight 
adherence to the inferior orbital rim (Fig. 1, G). 
The blunt end of the elevator was then used to 
reflect periosteum from the orbital floor. Any 
adhesions of the orbital contents to the orbital 
floor were bluntly released with the periosteal 
elevator or cotton-tipped applicators. When it 
is necessary to cut these tissues to free the 
orbital contents from the orbital bone, it is 
„important to place a suture under the inferior 
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rectus muscle and pull the inferior rectus su- 
ture upward to locate the posterior extent of 
the inferior rectus muscle in the orbit. This 
maneuver facilitates the severing of orbital tis- 
sues without injuring the inferior rectus mus- 
cle. 

The next step of the procedure concerns carv- 
ing an orbital floor implant from a soft 155-mm 
Silastic block (Fig. 1, H) with a No. 10 Bard- 
Parker blade. The shape of the implant was 
determined preoperatively by studying antero- 
posterior, and lateral tomographic orbital x-ray 
films. The magnified size of these films was 
considered in determining the position of the 
fractured orbital floor compared with the nor- 
mal level of the floor. Also calculated was the 
number of millimeters the eye was displaced 
downward (hypo-ophthalmos) by holding a 
ruler level with the medial canthi and noting 
where the ruler bisected each eye. Tomograph- 
ic assessment and measurements of the degree 
of hypo-ophthalmos aid in determining the 
needed thickness and shape of the orbital floor 
implant. The implant is generally carved so 
that it is 2 to 3 mm thick anteriorly and increas- 
es in thickness as it extends posteriorly. Usual- 
ly, the thickness beneath the eye is equivalent 
to the millimeters of downard displacement, 
and the posterior aspect is several millimeters 
thicker than this (Fig. 1, I). The contour of the 
implant and its medial and lateral thickness are 
determined by the shape of the fractured orbit- 
al floor. During the carving, the implant was 
positioned over the orbital floor to judge the 
level of the eye, the intraocular pressure, and 
the upward movement of the eye with the 
inferior rectus suture. If the eye appeared 
markedly higher than the other eye, the intra- 
ocular pressure substantially increased, or if 
the inferior rectus muscle was entrapped, the 
implant was removed and carved to obtain a 
perfect fit. 

Two drill holes were placed over the central, 
inferior orbital rim. A dental drill fit with a 
wire-passing burr penetrated bone 3 mm be- 
neath the central inferior orbital rim and exited 
through the orbital floor approximately 8 mm 
posterior to the inferior orbital rim (Fig. 1, J). A 
malleable retractor reflects periosteum and pro- 
tects the globe while irrigating solution is 
sprayed onto the field during the drilling. A 2-0 
polyfilament nylon suture without a needle 
was then passed through each hole in the 
inferior orbital rim hole and out the holes in the 


orbital floor (Fig. 1, K). Each arm of the suture 
was then passed through a cutting needle. The 
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needle then penetrated the anterior surface of 
the carved implant, passing from the superior 
anterior surface and exiting at the posterior 
surface approximately 7 mm posterior to the 
anterior rim of the implant (Fig. 1, L). When 
these suture ends were drawn up and tied, the 
anterior aspect of the implant was displaced 
downward, allowing the posterior aspect of the 
implant to elevate slightly (Fig. 1, M). This not 
only pushes the eye upward but pushes it 
outward slightly. The polyfilament sutures 
were tied with approximately four to five knots, 
and the ends were cauterized with disposable 
cautery to forma bulbous tip, which decreases 
the chance of slippage. The knots lie beneath 
the orbital implant (Fig. 1, M). 

The level of the eye was again observed, the 
intraocular pressure checked, and the upward 
movement of the eye tested. If the results were 
satisfactory, the periosteum was sutured over 
the inferior orbital rim with interrupted poly- 
glactin 910 4-0 sutures (Fig. 1, N). 

The edges of the conjunctiva, Miller’s mus- 
cle, and capsulopalpebral fascia were connnect- 
ed with a 5-0 chromic catgut suture run contin- 
uously across the eyelid in a nasal to Seat, 
direction (Fig. 1, O). A 4-0 double-armed poly- 
propylene suture was passed through the lower 
limb of the lateral canthal tendon in an internal 
to external direction. Each arm of the suture 
passes through periosteum of the lateral orbital 
wall and exits over the lateral orbital rim (Fig. 
1, P). Positioning of the suture in this manner 
not only connects the temporal aspect of the 
eyelid to the lateral orbital wall but also places 
it more posteriorly. A 4-0 polyglactin 910 su- 
ture was also used to connect the most posteri- 
or extent of the lateral canthal tendon to perios- 
teum and to cover the polypropylene knot. The 
remainder of the wound was closed with 
5-0 polyglactin 910 interrupted orbicularis 
sutures and a continuous 6-0 black silk suture 
(Fig. 1, Q). 

The inferior rectus muscle suture was re- 
moved and a 4-0 black silk suture passed 
through skin and orbicularis over the central 
lower eyelid several millimeters beneath the 
eyelashes. The other arm of the suture was 
passed through similar tissue in the upper 
eyelid. The suture was tied initially with a 
surgeon’s knot and then with a shoelace-type 
loop. In this way, the eyelid can close, but the 
suture also can be released during the postop- 
erative period for inspection of the eye. A light 
pressure dressing was applied. Systemic anti- 


biotics were initiated intraoperatively and were 
continued for one week postoperatively. Visual 
acuity was checked as soon as the patient was 
awake, and it was rechecked multiple times 
during the next 24 hours. 


Results 


maranasan: 


Twenty-one patients, 14 men and seven 
women, were included in the study. Patients 
showed the typical demographics of the trau- 
matic patient population, with most being 
young and male. The patients ranged in age 
from 22 to 39 years. Surgery was performed 
from four months to ten years from the date of 
injury (median, eight months; mean, 20 
months). The fracture defects as determined by 
life-scale measurements on hypocycloidal to- 
mography were large. The vertical and hori- 
zontal depths of the fracture and proposed 
implants were determined preoperatively. The 
defects and their corresponding implants aver- 
aged horizontally in the anterior orbit 24 mm 
and in the posterior orbit 16 mm, with depths 
(or floor depression) of 4 mm anteriorly and 8 
mm posteriorly. The average volume repre- 
sented was equal to 3.2 cc, or approximately 
10% of orbital volume expansion (based on an 
average orbital volume of 30 cc), *” 

Success was judged subjectively by physician 
and patient. No reoperations were indicated 
and satisfactory cosmesis was achieved in all 
cases. The Table gives enophthalmic and hypo- 
ophthalmic findings and results. 

Significant complications included four re- 
sidual upper eyelid blepharoptoses and two 
lower eyelid retractions, with one case of lateral 
telecanthus thought to be secondary to inade- 
quate wound closure. There were no implant 
migrations or infections. 

The motility of all patients improved, In 
three patients diplopia in the central binocular 
field preoperatively resolved postoperatively. 
Thirteen patients had general enlargement or 
improvement of their binocular fields. No pa- 
tient experienced deterioration of their binocu- 
lar fields. One patient (Patient 13) with a 12- 
prism diopter hypotropia preoperatively 
improved to 5 prism diopters, but subsequently 
underwent successful extraocular muscle sur- 
gery to correct the traumatic paresis (proven by 
abnormal forced generation test) responsible 
for the residual hypotropia. 
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TABLE 


ENOPHTHALMIC AND HYPO-OPHTHALMIC RESULTS 





SURGICAL AMOUNT OF 
PATIENT DELAY ENOPHTHALMOS 

NO. (Mos) COMPLICATIONS (MM) 
1 4 Lower eyelid retraction 3 
2 6 Lower eyelid retraction 4 
3 6 None 6 
4 8 None 4 

5 24 Blepharoptosis 0.5 

6 12 None 15 
7 8 None 1 

-8 120 None 4.5 
9 5 Blepharoptosis 5 
10 12 None 5 
14 16 Telecanthus 4 
12 3 None 8 
13 84 None 4 

14 7 None 3.5 
15 5 Conjunctival prolapse 6 
16 24 None 12 
17 : 15 Blepharoptosis 4 
18 84 None 8 
19 4 None 4 
20 8 Biepharoptosis 6 
21 72 None 5 

Discussion 


Our results demonstrate the acceptability of 
large, carved Silastic blocks as an orbital im- 
plant. Alloplastic materials in carefully struc- 
tured series have proven to have no greater 
incidence of complications than autogenous 
bone grafts. The incidence of complications is 
reported to be 0.0053% per year after the first 
postoperative month.” Early complications 
within the first month are thought to be related 
to lack of fixation of the implant, causing mi- 
gration and packing of the sinus, thereby caus- 
ing infection. Histopathologic studies of sili- 
cone and other alloplastic implants confirmed 
good tolerance in the orbit.” 

Enophthalmos has experimentally and clini- 
cally been demonstrated to be mainly the result 
of expansion of the bony volume of the orbit, 
with some contribution to retraction of the 
globe secondary to entrapped orbital contents 
(that is, extraocular musculature and orbital 
fascial planes). Little evidence supports fatty 





CHANGE IN CHANGE IN 
AMOUNT OF AMOUNT OF AMOUNT OF 
ENOPHTHALMOS = HYPO-OPHTHALMOS = HYPO-OPHTHALMOS 
(MM) (MM) (MM) 
1 4 2 
8.5 5 5 
15 3 2 
2 4 4 
1.5 2.5 3.5 
2 5 5 
2.5 2 2 
3 4 2 
3 3 3 
2 4 4 
3 3 3.5 
6 2 2 
3 5 4 
2.5 2 3 
4 3.5 4 
6 5 3 
2.5 4 2.5 
5 5 5 
2 2 2 
3 3 4 
2 3 2 


necrosis as contributory to volume changes.” 
We believe the use of dissection of the 
periorbita and freeing of incarcerated orbital 
contents in our technique, combined with cubic 
centimeter per cubic centimeter of reduction of 
bony volume and reconstruction of suspensory 
support of the globe, is well suited to reversal 
of the disease process of enophthalmos. 

As shown in the Table, the main cosmetic 
defect in traumatic enophthalmos was more 
related to the level of hypo-ophthalmos, inferi- 
or vertical displacement of the globe, than en- 
ophthalmos, axial displacement of the globe. 
Patients 3, 5, and 7 had a minimal degree of 
enophthalmos. All patients had significant 
hypo-ophthalmos, however, with a mean of 3.5 
mm and a median of 4.0 mm. Seventeen pa- 
tients attained within 1 mm of relative hypo- 
ophthalmos as compared with only eight pa- 
tients who attained less than 2 mm of 
anteroposterior axial disparity. This indicates 
that complete correction was therefore most 


consistently related to full correction of hypo- < 


ophthalmos rather than enophthalmos. This. . ; 
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Fig. 2 (Putterman and Millman). Top left, Properative photograph. Note left enophthalmos, hypo- 


ophthalmos, and superior sulcus deformity. Top right, Postoperative photograph with complete resolution of 


e 


enophthalmos, hypo-ophthalmos, and superior sulcus deformity. Bottom, Hypocycloidal tomogram of vertical 


and horizontal dimensions outlined (arrowheads). 


implies that anatomic reestablishment of the 
suspension of the globe in its proper vertical 
axis was more significant cosmetically and 
functionally than axial displacement. The 
carved Silastic blocks placed both under and 
behind the globe may act to support the com- 


promised suspensory ligaments in the orbit 
that are thought to play a large role in the 
development of enophthalmos in the trauma- 
tized orbit.“ This resuspension of the globe 
probably accounts for the normalization of the 
superior sulcus deformity also. 
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All secondary eyelid malpositions were easi- 
ly corrected with a second procedure. It is 
likely in the patients with blepharoptosis that 
the correction of hypo-ophthalmos frequently 
unmasked a traumatic blepharoptosis. It is also 
expected that the degree of trauma to create 
these orbital deformities resulted in a signifi- 
cant incidence of damage to the levator muscle 
and caused secondary blepharoptoses. All 
blepharoptoses were corrected and resolved 
with either conjunctival Miller muscle resec- 
tion or levator aponeurosis surgery.” The two 
lower eyelid retractions both occurred early in 
the series and were both associated with trans- 
cutaneous approaches. This approach was re- 
placed with the transconjunctival, transfornix 
approach described herein. The severe eyelid 
retraction was thought to be secondary to both 
the transcutaneous technique and the large 
implants used initially. Patient 2 was overcor- 
rected. All lower eyelid retractions, however, 
responded well to vertical lengthening by 
means of capsulopalpebral fascial recessions 
and bank scleral grafting.” 

Preoperative and postoperative photographs 
of Patient 4 show excellent global position with 
resolution of enophthalmos and hypo- 
ophthalmos and superior sulcus deformity 
(Fig. 2). Results of motility examination were 
further improved with enlargement of the pa- 
tient’s binocular field. 


nether amie m 
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Medial and Lateral Wall Decompression for Thyroid 
Ophthalmopathy 


Charles R. Leone, Jr., M.D., Ken L. Piest, M.D., and Richard J. Newman, M.D. 


A two-wall decompression of the orbit, con- 
sisting of removal of the medial and lateral 
walls, was successful in eight patients with 
thyroid ophthalmopathy. The lateral wall was 
by removed by using the standard orbitotomy 
technique in addition to enlarging the space 
with a pneumatic burr, and the medial wall 
was removed through a direct medial canthal 
incision. Two patients had optic neuropathy, 
one had intermittent subluxation of the globe, 
and five had symptoms of exposure or in- 
creased pressure in the orbital area. In our 
eight patients, the two with optic neuropathy 
improved, the patient with subluxation of the 
globe became asymptomatic, and the other five 
had less exposure and were more comfortable. 
The amount of decompression ranged between 
4 and 7 mm. The lacrimal sac was injured in 
one patient; temporary silicone intubation 
avoided any permanent sequela. 


Graves’ DISEASE continues to frustrate oph- 
thalmologists and internists with its complex 
array of manifestations and unpredictable clini- 
cal course. Graves’ disease can be treated medi- 
cally, surgically, and with irradiation. When 
surgical decompression is indicated, a one- to 
four-wall decompression procedure using a va- 
riety of approaches may be used, each with its 
own advantages and associated complica- 
tions. ë Frequently, the orbital floor is removed 
either alone or in conjunction with a medial 
wall decompression. This is an effective proce- 
dure, but complications involving extraocular 
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muscle imbalance, infraorbital nerve anesthe- 
sia, hypo-ophthalmia, and recurrent sinusitis 
are common.’ We used a combined medial and 
lateral wall decompression procedure that was 
effective in reducing exophthalmos and reliev- 
ing optic nerve compression while minimizing 
complications associated with the procedures 
involving the removal of the floor of the orbit. 


Material and Methods 


The procedure was performed after adminis- 
tration of general anesthesia. The patient was 
placed in a reverse Trendelenburg position to 
reduce venous pressure to the head. The mid- 
dle meatus was packed with three cottonoids 
soaked with cocaine 4%. The medial canthal 
and temporalis fossa areas were injected with 
0.5% bupivacaine hydrochloride with 1:200,000 
epinephrine hydrochloride. Intermarginal su- 
tures made of 6-0 silk over 5-mm #40 silicone 
band pegs were placed between the eyelids to 
protect the globe. The lateral wall decompres- 
sion was performed first. An incision was made 
from the lateral canthus into the temporalis 
fossa for approximately 4 to 6 cm (Fig. 1). Care 
must be taken not to extend the incision too far 
laterally to avoid injuring the frontal branch of 
the facial nerve. The lateral orbital rim was 
exposed and a vertical incision made in the 
periosteum, which was separated from the rim 
and the periorbita reflected from the lateral 
wall. With a malleable retractor inserted on the 
inner aspect of the wall to protect the orbital 
contents, a reciprocating saw was used to re- 
move the lateral orbital rim. The bone cuts were 
at the level of the zygomatic arch and just 
above the zygomatic-frontal suture (Fig. 2). 
This allows removal of a 20- to 25-mm segment 
of bone. A rongeur was used to grasp the rim 
between the bone cuts and bend it backward, 
breaking it free from the posterior bone (Fig. 3). 
The rongeur is then used to remove the thin 
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Fig. 1 (Leone, Piest, and Newman). An incision is 
begun 5 mm from the lateral canthus into the 
temporalis fossa area for 4 to 6 cm. An intermarginal 
suture of 6-0 silk is placed through #40 silicone band 
pegs to protect the globe. 


Fig. 2 (Leone, Piest, and Newman). After the 
lateral rim has been exposed, a malleable retractor is 
inserted on the inner aspect of the lateral wall to 
protect the orbital contents. A reciprocating saw 
makes bone cuts at the level of the zygomatic arch 
and just above the zygomatic-frontal suture line. 





» 


Fig. 3 (Leone, Piest, and Newman). A rongeur is 
used to grasp the rim between the cuts and bend it 
backward, breaking it off at the thinner posterior 
wall. 





Fig. 5 (Leone, Piest, and Newman). The periorbita 
is incised, allowing the fat to prolapse. 


Fig. 4 (Leone, Piest, and Newman). After the 
thinner bone of the lateral wall is removed with 
rongeurs, a 5-mm burr on an air drill is used to 
enlarge the entire opening, particularly in the area of 
the thicker sphenoid bone. 





Fig. 6 (Leone, Piest, and Newman). The fat is 
gently spread to break the fine septa, allowing it to 
prolapse more freely into the temporalis fossa. 
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Fig. 7 (Leone, Piest, and Newman). A Penrose 
drain is inserted into the area of decompression to 
eliminate fluid accumulation. The subcutaneous lay- 
er is closed with 5-0 chromic catgut and the skin with 
the same or 5-0 polypropylene. 














Fig. 9 (Leone, Piest, and Newman). The medial 
canthal tendon together with the lacrimal sac are 


reflected laterally. The anterior ethmoidal artery is 
identified, coagulated, and severed. 
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Fig. 8 (Leone, Piest, and Newman). An incision is 
made in the medial canthus down to the periosteum 
approximately 1 cm from the canthal angle. 





Fig. 10 (Leone, Piest, and Newman). The ethmoid 
sinus is entered, with firm pressure applied to a 
periosteal elevator. 





Fig. 11 (Leone, Piest, and Newman). Using the 
ethmoidal artery as a landmark, the bone is removed 
from just behind the posterior lacrimal crest to the 
area of the posterior ethmoidal artery. The mucosa 
and the air cells are obliterated followed by external- 
ization of the ethmoid sinus into the middle meatus. 








Fig. 12 (Leone, Piest, and Newman). The perior- 
bita is incised with scissors beginning posterior to 
the lacrimal sac and taken as far back as the medial 
wall removal. Gentle spreading of the fat can be done 
to enhance prolapse of the orbital tissue into the 
sinus, 
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Fig. 13 (Leone, Piest, and Newman). A coronal 
section through the retrobulbar space demonstrates 
the prolapse of the fat into the ethmoid sinus. 


bone of the lateral wall until the thicker sphe- 
noid bone is reached. A pneumatic drill with a 
5-mm burr was used to remove more of the 
bone to enlarge the bony window. The thicker 
sphenoid bone can be removed almost to the 
point of reaching the dura, further enlarging 
the decompressive space (Fig. 4). The perior- 
bita was then incised (Fig. 5) and scissors were 
used to spread the fat gently to break the fine 
septa, allowing it to prolapse more easily into 
the temporalis fossa (Fig. 6). Only the subcuta- 
neous tissues and skin were closed, and a 
Penrose drain was left in the temporalis fossa to 
eliminate any fluid accumulation (Fig. 7). 

The medial decompression was begun with a 
slightly curved incision in the medial canthal 
area adjacent to the medial canthal tendon and 
was extended far enough vertically to expose 
the entire medial wall (Fig. 8). After the perios- 
teum was incised and the medial canthal ten- 
don reflected, the lacrimal sac was retracted 
laterally and the medial wall exposed (Fig. 9). 
The anterior ethmoidal artery was identified 
and coagulated and used as a landmark for the 
superior extent of the medial wall removal, 
since the intracranial cavity lies above the eth- 
moidal arteries. The ethmoid sinus was entered 
with firm pressure applied with a periosteal 
elevator (Fig. 10). A Takahashi biting forceps or 
Kerosin punch was used to remove the bone 
piece by piece (Fig. 11). The air cells were 
obliterated and the mucosa removed as well. 
The ethmoid sinus was then externalized into 
the middle meatus with a hemostat, followed 
by the placement of a Telfa roll that extended to 
the external nares. The decompression was not 
taken beyond the posterior ethmoidal artery to 
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Fig. 14 (Leone, Piest, and Newman). The subcuta- 
neous tissue and skin are closed with 5-0 chromic 


catgut suture. 


avoid injury to the optic nerve. The periorbita 
was incised with scissors beginning just poster- 
ior to the lacrimal sac and taken to the posterior 
extent of the decompression (Figs. 12 and 13). 
The lacrimal system was irrigated to make cer- 
tain that the sac was not inadvertently rup- 
tured; if injury had occurred, indwelling sili- 
cone tubes were inserted. The subcutaneous 
tissue and skin were closed with 5-0 chromic 
catgut suture (Fig. 14). During the procedure, 
the patient was given 4 mg of dexamethasone 
and a cephalosporin antibiotic intravenously; 
both drugs were continued postoperatively for 
24 hours and then given orally for seven to ten 
days. The Telfa nasal pack was removed on 
postoperative day 1 and the Penrose drain was 
removed from the lateral incision after 48 
hours. 


Results 


Eight patients underwent medial and lateral 
orbital decompression. Four patients had bilat- 
eral procedures, giving a total of 12 eyes. The 
patients ranged in age from 47 to 68 years. 
There were five women and three men. Two 
patients had optic neuropathy. One was a 68- 
year-old woman with a visual acuity of 20/400 
in the right eye and a depressed visual-evoked 
potential. Her postoperative visual acuity was 
20/70+ and her visual-evoked potential was 
improved. The other was a 47-year-old man 
who had a preoperative visual acuity of 20/20 in 
the left eye, disk edema, and an enlarged blind 
spot. Postoperatively, his visual acuity im- 
proved to 20/20+, his disk edema resolved, and 
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Fig. 15 (Leone, Piest, and Newman). Left, Preoperative axial computed tomography of patient who had 
intermittent subluxation of right globe between her eyelids. Right, Postoperative scan showing prolapse of the 
orbital tissues into the lateral and medial decompressive spaces. 


his blind spot returned to almost normal size. A 
49-year-old woman who had intermittent sub- 
luxation of the right globe between the eyelids 
underwent a successful 5-mm decompression. 
The remaining patients, who all had symptoms 
of exposure keratopathy, improved post- 
operatively. The amount of decompression 
ranged from 4 to 7 mm (average, 5.6 mm). 
There was no change in extraocular muscle 
movement in any patient. 


Discussion 


Currently, the most common types of decom- 
pression techniques include removal of the 
orbital floor with or without the medial wall 
either by the transeyelid, inferior fornix, or 
transantral approaches, and the three-wall de- 
compression which includes the lateral wall. 
The lateral wall decompression alone has not 
been believed to be effective unless combined 
with one of the other procedures, particularly 
in cases of compressive optic neuropathy.*® 
However, the computed tomographic scan in 
our patient who had intermittent subluxation 
of the right eye shows a significant prolapse of 
tissue into the temporalis fossa (Fig. 15). The 
four-wall decompression, which includes the 
orbital roof, can be used in extreme cases but 
requires the assistance of a neurosurgeon. Ina 
four-wall decompression, a large portion of the 
sphenoid bone is removed in the apex of the 
orbit and the lateral one half of the orbital roof 
is removed, exposing the dura.” 

Whenever the floor is included in the decom- 
pression procedure there is the potential for 


extraocular muscle imbalance, hypo-ophthal- 
mia, infraorbital nerve damage, and maxillary 
sinusitis.*® Losing the inferior support to the 
orbital tissues could cause a disturbance in 
motility, particularly if there was already com- 
promise or restriction in muscle movement pre- 
operatively. Diplopia in the primary position 
that had not been present preoperatively has 
been reported in up to 30% of cases in which 
some restriction was present before surgery.’ 
Hypo-ophthalmia is the most difficult problem 
to manage and can be associated with motility 
problems because of the vertical misalignment 
or dropping of the globe. Moreover, it is a 
noticeable cosmetic deformity and can cause 
flattening of the supratarsal space of the upper 
eyelid. The muscle imbalance can be addressed 
with either prisms or muscle surgery. Hypo- 
ophthalmia requires a challenging orbital re- 
constructive procedure to raise the level of the 
globe with an implant to that of the opposite 
eye. Although every effort is made to preserve 
the neurovascular bundle, traction on the infra- 
orbital nerve can cause partial or complete 
malfunction postoperatively. There is usually 
some infraorbital nerve anesthesia post- 
operatively, which disappears after several 
months. If function does not return, it can be 
disconcerting to the patient. Maxillary sinusitis 
is acommon sequela since the sinus drains into 
the middle meatus, and pooling of old blood 
and secretions in the sinus floor can cause 
infection. This can be avoided by creating a 
nasal-antral window into the inferior meatus at 
the time of decompression to allow for gravita- 
tional drainage. 

Because of the potential problems, we strove 
to achieve a satisfactory decompression from 
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both a functional and cosmetic standpoint 
while avoiding the floor of the orbit. In addition 
to removing the lateral rim and the thin portion 
of the lateral wall, using a high speed burr 
allows one to carry the decompression more 
posteriorly through the thick sphenoid bone. 
This not only relieves more pressure from the 
apex of the orbit but enlarges the decompres- 
sion area. Although the temporalis muscle oc- 
cupies the area into which the lateral decom- 
pression is occurring, it provides far less 
rigidity than the bony lateral orbital wall. After 
the periorbita is cut, gentle spreading of the fat 
with blunt scissors breaks the fine septa allow- 
ing the fat to prolapse more freely into the 
lateral space (Fig. 15). The lateral rim was not 
replaced in any of our patients and has not 
resulted in a cosmetic blemish."* In 45 lateral 
decompressions done by Long and Ellis,” re- 
moving the lateral orbital rim was of no cosmet- 
ic significance. The potential complications in 
doing the lateral orbitotomy include damaging 
the frontal branch of the seventh cranial nerve 
if the incision is taken too far posteriorly, 
scarring, lymphedema from interruption of the 
lymphatic drainage, and a possibility of enter- 
ing the cranial cavity. 

The direct medial canthal approach avoids 
the eyelids, and this eliminates the possibility 
of eyelid malposition."” With an ample inci- 
sion and exerting careful traction against the 
lacrimal sac, adequate exposure of the wall can 
be obtained even to the area of the posterior 
ethmoidal air cells. This is particularly impor- 
tant in cases of optic neuropathy, since the 
greatest pressure from the enlarged extraocular 
muscles is near the apex of the orbit. We do not, 
however, routinely go beyond the posterior 
ethmoidal artery since it would bring us per- 
ilously close to the optic nerve. Moreover, it is 
important to keep the bony extirpation below 
the level of the ethmoidal vessels to preclude 
entering the anterior cranial fossa and produc- 
ing a possible cerebral spinal fluid leak. Lacri- 
mal injury is always a potential problem be- 
cause of the prolonged traction over the sac in 
attempting to obtain maximum exposure in an 
orbit that is already compromised. Lacrimal 
irrigation should be carried out at the end of 
the procedure to ensure its patency and to 
uncover any possible rents." In cases of lacri- 
mal sac injury, silicone tubes should be insert- 
ed. Damage to the trochlea is a possibility as 
well, but if one avoids penetrating the perior- 
bita in the anterior aspect of the superomedial 
quadrant, this complication should be rare. 
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After approximately 4 to 7 mm of decompres- 
sion, none of our patients lost vision or had 
worsening of extraocular muscle movement. 
This is the same amount of decompressive 
effect that has been reported with the antral- 
ethmoidal and three-wall approaches; yet, we 
have had none of the frequently encountered 
complications associated with those approach- 
es as a result of removing the orbital floor. Two 
patients in our series had an improvement in 
their vision: visual acuity in a patient with optic 
neuropathy improved from 20/400 to 20/70—, 
and a patient with optic disk edema had resolu- 
tion of the edema over a three-month period. It 
is difficult to measure the exact amount of 
decompression since a Hertel exophthal- 
mometer does not give a valid reading in eyes 
with the lateral rim removed. Nevertheless, 
assessment of the position of the globe in 
relationship to the nose and superior rim from 
side photographs has allowed us to make esti- 
mates as to the number of millimeters of de- 
compression. The only significant complication 
in our eight patients was injury to a lacrimal 
sac, which required silicone intubation for sev- 
eral months. When the tube was removed, 
irrigation was easily accomplished and the sys- 
tem has remained patent. 

The goal of any decompression is to maxi- 
mize the decompressive effect to save vision or 
protect the eye while minimizing side effects. 
Our technique of medial and lateral decom- 
pression eliminates removing the orbital floor, 
which is the cause of most complications. The 
eyelids and fornix are spared incisions, which 
eliminates eyelid malposition. This technique 
leaves the orbital floor intact, thus providing 
support for the orbital contents and lessening 
the chance for extraocular muscle imbalance, 
hypo-ophthalmia, sinusitis, and infraorbital 
nerve damage. 
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OPHTHALMIC MINIATURE 

According to the theoretical view proposed by Thomas Young and more 
fully developed by Helmholtz, the eye perceives but three colors or 
wavelengths, and all the other colors and shades known to us arise from 
the compound of the primary ones in the eye. The light waves are received 
by a layer of the retina, called the rods and cones, where experiments have 
led investigators to believe that the sensation of sight is located. The layer 
is named for the shapes assumed by the optic nerve substance there, which 
is supposed to be tuned to the reception of color vibrations. 


Scientific American, April 1875 





Angiolymphoid Hyperplasia With Eosinophilia of the 
Orbit Associated With Obstructive Airway Disease 


Scott B. Sheren, M.D., Philip L. Custer, M.D., and Morton E. Smith, M.D. 


Two patients with angiolymphoid hyperpla- 
sia with eosinophilia isolated to the orbit had 
eyelid swelling, a superior orbital mass, and 
histories of intermittent obstructive airway 

disease. One patient later developed a tran- 
sient peripheral blood eosinophilia as high as 
36%. One lesion recurred 38 months post- 
operatively and responded to systemic cortico- 
steroid therapy. 


AnciotyMpHoID HYPERPLASIA with eosino- 
philia manifests as a benign tumor usually 
about the head and neck. The lesions may be 
isolated or multiple, and vary in clinical ap- 
pearance from skin papules to subcutaneous 
nodules. Histopathologically, the lesions are 
composed of vascular hyperplasia with plump 
endothelial cells accompanied by varying de- 
grees of mixed cellular infiltrate dominated by 
lymphocytes and eosinophils.' In the dermato- 
logic and pathologic literature, this entity is 
described under various names, including eo- 
sinophilic granuloma of soft tissue, inflamma- 
tory angiomatous nodule, atypical pyogenic 
granuloma, histiocytoid hemangioma, epitheli- 
oid hemangioma, and Kimura’s disease.'* An- 
giolymphoid hyperplasia with eosinophilia is 
rare in the orbit; eight histopathologically prov- 
en cases of isolated orbital disease have been 
described in the English language literature.’™ 


Case Reports 


Case 1 
A 57-year-old black man had a three-day 
history of progressive, painful swelling of the 
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left upper eyelid. There was no history of 
trauma. One month earlier the patient had 
been hospitalized because of dyspnea and 
bronchospasm, which responded promptly to 
systemic corticosteroids and aminophylline 
therapy. 

On examination visual acuity with pinhole 
was 20/100 in the left eye. Swelling of the left 
eyelids (Fig. 1), a palpable soft tissue mass in 
the superolateral orbit, and preauricular ade- 
nopathy were noted. Supraduction and abduc- 
tion were limited. Computed tomography dem- 
onstrated a soft tissue mass conforming to the 
globe, with no change in the adjacent bone 
(Fig. 2). Idiopathic orbital inflammatory syn- 
drome was suspected; biopsy and debulking of 
the lesion were performed through an anterior 
orbitotomy. The histopathologic diagnosis was 
angiolymphoid hyperplasia with eosinophilia 
(Fig. 3). After a course of systemic corticoste- 
roids, cyclophosphamide was given, but there 
was no change in the residual soft tissue mass. 
The patient was left with mild limitation of 
abduction. 

Three months after the initial examination, 
the patient was again hospitalized with bron- 
chospasm. The bronchospasm responded to 
therapy. Peripheral blood eosinophilia levels 
ranged from 10% to 36%. 

Thirty-eight months after the orbital biopsy, 
the patient again developed left upper eyelid 
swelling and 10 mm of left proptosis. The mass 
lesion was again palpable and supraduction 
was markedly limited. On a regimen of 80 mg 
of prednisone per day, the clinical signs com- 
pletely resolved over four weeks, After slowly 
tapering the corticosteroid therapy, the patient 
has remained asymptomatic for 12 months. 


















Case 2 
A 77-year-old Oriental woman had a one- 
week history of painless, progressive swelling 
of the right upper eyelid. She denied a history 
of trauma, and except for asthma controlled = 
with aminophylline and terbutaline, she wasin; 
good health. Visual acuity was 20/50 in each- 
eye as a result of age-related macular degenera- 
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Fig. 1 (Sheren, Custer, and Smith). Case 1. Marked 
left upper and lower eyelid swelling. 


tion. She had vitiligo of the skin of her eyelids, 
right upper eyelid swelling (Fig. 4), and a 
nontender mass palpable in the superolateral 
orbit. 

Computed tomography showed the lesion 
molding to the surface of the globe (Fig. 5). 
After biopsy and debulking, 80 mg of triamcin- 
olone was injected into the residual lesion. 
Postoperatively, the mass was no longer appar- 
ent on clinical examination. Histopathologic 
study confirmed angiolymphoid hyperplasia 
with eosinophilia. Twenty-two months post- 
operatively, the patient remained asympto- 
matic. 
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Discussion 


The wide spectrum of histopathologic fea- 
tures of angiolymphoid hyperplasia with eo- 
sinophilia may lead to its confusion with a 
variety of benign and malignant tumors, in- 
cluding Kaposi’s sarcoma, epithelioid heman- 
gioendothelioma, reaction to insect bite, pyo- 
genic granuloma, angiomatous lymphoid 
hamartoma, meningioma, granuloma faciale, 
and eosinophilic granuloma.*” As indicated by 
Hidayat and associates’ this entity must also be 
distinguished from angiosarcoma, which is 
characterized by intraluminal budding of atypi- 
cal endothelial cells, increased mitotic activity, 
necrosis, and the absence of marked tissue 
eosinophilia. 








Fig. 2 (Sheren, Custer, and Smith). Case 1. Soft 
tissue mass molding the globe. 











Fig. 3 (Sheren, Custer, and Smith). Central blood 
vessel with plump endothelial cells (arrow) sur- 
rounded by lymphocytes and eosinophils (hematox- 
ylin and eosin, x 100). 


In 1948, Kimura, Yoshimura, and Ishikawa” 
described an entity they termed an “unusual 
granulation combined with hyperplastic chang- 
es of lymphatic tissue,” which other investiga- 
tors agree fits within the histopathologic spec- 
trum of angiolymphoid hyperplasia with 
eosinophilia.'* Lymphadenopathy and periph- 
eral blood eosinophilia are features of Kimura’s 
disease." In one review of patients with angio- 
lymphoid hyperplasia with eosinophilia, three 
of 16 patients (19%) had regional lymphade- 
nopathy and four of 20 (20%) had peripheral 
blood eosinophilia.’ Takenaka and associates’ 
reported a case of orbital disease in their series 
in which the initial peripheral blood eosinophil 
count was 40%. They also found increased 
levels of serum IgE and serum anti-Candida IgE 
antibody in their patients. Our Patient 1 had 
peripheral blood eosinophilia ranging from 
10% to 36%. We did not measure serum IgE 
levels in our patients. An association between 
this entity and bronchial asthma has been doc- 
umented.? 





Fig. 4 (Sheren, Custer, and Smith). Case 2. Marked 
right upper eyelid swelling. 
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Fig. 5 (Sheren, Custer, and Smith). Case 2. Orbital 
mass molding the globe. 


Ina review of the English language literature, 
Henry and Burnett* described 171 cases of an- 
giolymphoid hyperplasia with eosinophilia and 
characterized the lesions within racial groups. 
Of the patients described, 117 were Oriental, 46 
were white, seven were black, and three were 
Middle Eastern. They found that large, painful 
or pruritic tumors were more likely to be found 
in black or Middle Eastern patients, whereas 
Oriental patients were more likely to have large 
(greater than 2 cm) tumors and to remain 
asymptomatic. 

Angiolymphoid hyperplasia with eosinophil- 
ia occurring in association with an lowa enucle- 
ation implant has recently been reported." Or- 
bital disease may be preceded by other foci of 
involvement, as illustrated by angiolymphoid 
hyperplasia with eosinophilia of the lacrimal 
gland in a patient with contralateral parotid 
infiltration." Angiolymphoid hyperplasia with 
eosinophilia involving the parotid gland is well 
documented.®" In our patients, the lesions 
were found in the superior orbit and involved 
the lacrimal gland fossa. The lacrimal gland 
may be the initial site of involvement in some 
patients. 

Hidayat and associates* concluded that the 
treatment of choice for this condition appears 
to be complete surgical excision when possible. 
Both of our patients responded to corticoste- 
roids. 

Although angiolymphoid hyperplasia with 
eosinophilia may represent a vascular neo- 
plasm with secondary inflammatory features, 
these lesions probably represent a reactive in- 
flammatory process to some undetermined 
stimulus. Occurrence adjacent to an enuclea- 
tion implant, association with increased serum 
IgE levels, and the association with peripheral 
blood eosinophilia as well as intermittent ob- 
structive airway disease, support a reactive 
origin for this disorder. 


References 


1. Olsen, T. G., and Helwig, H. B.: Angiolym- 
phoid hyperplasia with eosinophilia. J. Am. Acad. 
Dermatol. 12:781, 1985. 

2. Wells, G. C., and Whimster, I. W.: Subcutane- 
ous angiolymphoid hyperplasia with eosinophilia. 
Br. J. Dermatol. 81:1, 1969. 

3. Reed, R. J., and Terazakis, N.: Subcutaneous 
angioblastic lymphoid hyperplasia with eosinophilia 
(Kimura's disease). Cancer 29:489, 1972. 

4. Henry, P. G., and Burnett, J. W.: Angiolym- 
phoid hyperplasia with eosinophilia. Arch. Derma- 
tol. 114:1168, 1978. 

5. Mehregan, A. H., and Shapiro, L.: Angiolym- 
phoid hyperplasia with eosinophilia. Arch. Derma- 
tol. 103:50, 1971. 

6. Kung, I. T. M., Gibson, J. B., and Bannatyne, 
P. M.: Kimura’s disease. A clinico-pathologic study 
of 21 cases and its distinction from angiolymphoid 
hyperplasia with eosinophilia. Pathology 16:39, 
1984. 

7. Takenaka, T., Okuda, M., Usami, A., Kawabori, 
S., Ogami, Y., Kubo, K., and Uda, H.: Histochemical 
and immunological studies on eosinophilic granulo- 
ma of soft tissue, so-called Kimura’s disease. Clin. 
Allergy 6:27, 1976. 

8. Bostad, L., and Pettersen, W.: Angiolymphoid 
hyperplasia with eosinophilia involving the orbita. A 
case report. Acta Ophthalmol. 60:419, 1982. 

9. Hidayat, A. A., Cameron, J. D., Font, R. L., 
and Zimmerman, L. E.: Angiolymphoid hyperplasia 
with eosinophilia (Kimura's disease) of the orbit and 
ocular adnexa. Am. J. Ophthalmol. 96:176, 1983. 

10. Smith, D. L., Kincaid, M. C., and Nicolitz, E.: 
Angiolymphoid hyperplasia with eosinophilia (Kim- 
ura’s disease) of the orbit. Arch. Ophthalmol. 
106:793, 1988. 

11. Cook, H. T., and Stafford, N. D.: Angiolym- 
phoid hyperplasia with eosinophilia involving the 
lacrimal gland. Case report. Br. J. Ophthalmol. 
72:710, 1988. 

12. Francis, I. C., Kappagoda, M. B., Smith, J., 
and Kneale, K.: Kimura’s disease of the orbit. Oph- 
thalmic Plast. Reconstr. Surg. 4:235, 1988. 

13. Kimura, T., Yoshimura, S., and Ishikawa, E.: 
Unusual granulation combined with hyperplastic 
changes of lymphatic tissue. Trans. Soc. Pathol. Jpn. 
37:179, 1948. 

14. Saxe, N., and Kahn, L. B.: Angiolymphoid 
hyperplasia with eosinophilia, Report of 3 cases. S. 
Afr. Med. J. 52:454, 1977. 

15. Moesner, J., Pallesen, R., and Sorensen, B.: 
Angiolymphoid hyperplasia with eosinophilia (Kim- 
ura’s disease). A case with dermal lesions in the knee 
region and a popliteal arteriovenous fistula. Arch. 
Dermatol. 117:650, 1981. 




















Treatment of Postvitrectomy Fibrin Pupillary Block With 


Tissue Plasminogen Activator 


Glenn J. Jaffe, M.D., Hilel Lewis, M.D., Dennis P. Han, M.D., 
George A. Williams, M.D., and Gary W. Abrams, M.D. 


We injected 25 pg of recombinant tissue plas- 
minogen activator into the anterior chamber or 
the vitreous cavity in seven aphakic patients for 
pupillary block caused by a complete fibrin pu- 
_pillary membrane that formed after vitrectomy 
with fluid-gas exchange. Progressive fibrin depo- 
sition resulted in pupillary block by three days 
after vitrectomy surgery in six patients, and seven 
days after vitrectomy in one patient. The pupil- 
lary block was associated with increased intraocu- 
lar pressure in six patients. Tissue plasminogen 
activator was injected via the corneoscleral lim- 
bus in five patients and via the pars plana in two 
patients. In all patients, injection of tissue plas- 
minogen activator resulted in complete fibrinoly- 
sis of the fibrin pupillary membrane within four 
hours, associated with a deepening of the anterior 
chamber. In the six patients with increased intra- 
ocular pressure at the time of tissue plasminogen 
activator injection, dissolution of the fibrin mem- 
brane was associated with a decrease in pressure. 
In all patients, intraocular pressure had returned 
to normal by three days after the injection. No 
complications were associated with the injection. 


Tue erricacy or recombinant tissue plasmino- 
gen activator for the treatment of postvitrec- 
tomy fibrin’ and for filtering bleb thrombolysis 
in patients after glaucoma surgery” has been 
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recently reported. Additionally, tissue plas- 
minogen activator has been used to treat 
hyphema, fibrin formation, vitreous hemor- 
rhage, suprachoroidal hemorrhage, and branch 
retinal artery occlusion in experimental animal 
models.”” Herein, we describe the use of hu- 
man recombinant tissue plasminogen activator 
in the treatment of fibrin pupillary block after 
vitrectomy surgery and intraocular gas injec- 
tion. 


Material and Methods 


From February 1988 to February 1989, we 
injected recombinant tissue plasminogen acti- 
vator into the anterior chamber or vitreous 
cavity of seven patients who developed fibrin 
pupillary block after vitrectomy surgery 
(Table). Six of seven patients received 0.5 ml of 
subconjunctival dexamethasone sodium phos- 
phate (24 mg/ml) at the conclusion of the surgi- 
cal procedure in an effort to decrease postoper- 
ative inflammation. Despite  periocular 
corticosteroid injection, anterior chamber fibrin 
formation was apparent by slit-lamp examina- 
tion on the first postoperative day in each case. 
Six patients were treated hourly with topical 
corticosteroids in an attempt to prevent further 
fibrin formation. Fibrin deposition progressed 
in all patients, however, and by three days, six 
patients had developed pupillary block caused 
by occlusion of the pupil by the fibrin mem- 
brane. This membrane characteristically ap- 
peared as a sheet of semitranslucent to opaque 
material that spanned the entire pupil, and 
usually prevented detailed visualization of the 
retina. The pupillary block was initially treated 
by argon laser membranolysis in one patient 
(Patient 3), but fibrin reformation resulted re- 
current pupillary block one day later. In one 
patient (Patient 7) a fibrin membrane spanning 
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the pupil had formed by three days after sur- 
gery without an associated pupillary block. In 
this patient, 25 pg of tissue plasminogen activa- 
tor injected into the anterior chamber resulted 
in dissolution of the fibrin membrane. The 
fibrin membrane recurred, however, and on the 
seventh day, fibrin occluded the pupil, which 
caused pupillary block glaucoma. 

In six patients, pupillary block was character- 
ized by iris bombé, with closure of the anterior 
chamber angle as determined by gonioscopy 
and a formed but shallow anterior chamber 
centrally. In one patient (Patient 4), pupillary 
block was accompanied by complete iridocor- 
neal apposition with a flat central chamber. In 
none of the patients did the chamber deepen 
with face-down positioning to move the bubble 
posteriorly. 

Intraocular pressure was measured pre- 
operatively and at least once daily postop- 
eratively. Postoperative pupillary block was 
accompanied by increased intraocular pressure 
not responsive to maximal medical manage- 
ment at the time of tissue plasminogen activa- 
tor injection in six patients (Table). Intraocular 
pressure was measured one hour after injec- 
tion, and daily thereafter. No eyes had rubeosis 
at the time of injection. 

Approval for intraocular tissue plasminogen 
activator was obtained before beginning this 
study from the Human Research Committee at 
the Medical College of Wisconsin and from the 
Review Board at the Jules Stein Eye Institute. 
Written informed consent was obtained from 
each patient before administration of intraocu- 
lar tissue plasminogen activator. The tissue 
plasminogen activator was prepared for intra- 
ocular use, and was administered as previously 
described.’ Briefly, 50 mg of lyophilized recom- 
binant tissue plasminogen activator was recon- 
stituted in 50 ml of sterile water, per the manu- 
facturer’s recommendations. The drug was 
then diluted fourfold with sterile balanced sa- 
line solution, divided into multiple individual 
aliquots in a sterile laminar flow hood, and 
stored for future use at —70 C in an ultralow 
freezer. We then injected 25 yg of the reconsti- 
tuted and diluted tissue plasminogen activator 
via the corneoscleral limbus in eyes receiving 
anterior chamber injections and via the pars 
plana in eyes receiving vitreous cavity injec- 
tions. The following case report was chosen to 
illustrate the typical course and treatment of 
patients who received tissue plasminogen acti- 
vator for postvitrectomy fibrin pupillary block. 








Case Report 
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A 50-year-old man sustained multiple facial 
and orbital fractures in a motor vehicle acci- 
dent. He was initially seen because of de- 
creased visual acuity in the right eye. His ocu- 
lar and medical history was unremarkable. On 
examination, visual acuity was R.E.: light per- 
ception and L.E.: 20/20. In the right eye, the 
intraocular pressure was 1 mm Hg by pneumo- 
tonometry and there was a severe afferent pu- 
pillary defect. On slit-lamp examination, the 
anterior one third of the cornea showed mild 
anterior stromal thinning with a superficial 
opacity. The anterior chamber had 2+ flare and 
no cells. There was no rubeosis. The lens had 
moderate nuclear sclerosis. There was a dense 
vitreous hemorrhage that obscured the view of 
the retina. By ultrasound, there was a total 
retinal detachment of the right eye. Results of 
examination of the left eye were normal. 

The patient was brought to the operating 
room and underwent pars plana vitrectomy 
and lensectomy. After the vitreous hemorrhage 
had been cleared, the patient was found to 
have a total retinal detachment with prolifera- 
tive vitreoretinopathy. An occult posterior 
scleral rupture was also found, with retinal and 
uveal tissue incarcerated in the scleral wound. 
Membranes were stripped from the retina, and 
a limited retinectomy was performed to free the 
incarcerated retina. A scleral buckle, fluid-gas 
exchange with 20% perfluoropropane, and la- 
ser endophotocoagulation of the right eye were 
then performed. 

On the first postoperative day, intraocular 
pressure was 37 mm Hg in the right eye. There 
was a complete fibrin pupillary membrane with 
a shallow anterior chamber superiorly and a 
normally formed anterior chamber inferiorly. 
The intraocular gas bubble filled approximately 
60% of the vitreous cavity. The retina was 
attached. A regimen of 250 mg of acetazolamide 
four times a day and timolol 0.5% twice a day 
was begun for intraocular pressure control. 
Prednisolone 1% hourly was also begun to 
prevent further fibrin formation. Nine hours 
later, intraocular pressure was 46 mm Hg. The 
anterior chamber was shallow centrally and 
closed for 360 degrees peripherally. Iris bombé 
was noted. The anterior chamber did not deep- 
en with face-down positioning. At this time, 25 
ug of tissue plasminogen activator was injected 
into the anterior chamber for fibrin pupillary 
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TABLE 
CHARACTERISTICS OF PATIENTS RECEIVING TISSUE PLASMINOGEN ACTIVATOR INJECTION 
INTRAOCULAR PRESSURE (mm He) 
PATIENT NO., 
AGE (yrs), PREOPERATIVE SURGICAL PREOP- AT TIME OF 72 HRS AFTER 
SEX DIAGNOSIS PROCEDURE ERATIVE INJECTION INJECTION 
1, 50, M Traumatic retinal detach- Pars plana vitrectomy, scleral 1 46 25 
ment with proliferative buckle, lensectomy, membrane 
vitreoretinopathy stripping, fluid-gas exchange, 
with 20% CaFs, endolaser 
2, 63, F Proliferative Pars plana vitrectomy, lensec- 13 32 17 
vitreoretinopathy tomy, membrane stripping, 
endolaser, fiuid~-gas exchange 
with 14% CaF. 
3, 55, F Traction retinal detach- Pars plana vitrectomy, lensec- 16 34 16 
ment secondary to tomy, endolaser, retinal 
proliferative vitreo- membrane stripping, fluid-gas 
retinopathy exchange with 20% C3Fs, 
4,65,M Recurrent retinal detach- Fiuid-gas exchange with 15% 15 46 7 
_ ment secondary to repair CaFs 
` of giant tear 
5,31, M Traumatic retinal detach- Pars plana vitrectomy, retinal 10 22 14 
ment with proliferative membrane stripping, endolaser, 
vitreoretinopathy fluid-gas exchange with 18% 
C3 Fg 
6, 47, F Recurrent rhegmatogenous Pars plana vitrectomy, membrane 9 43 18 
retinal. detachment with stripping, endolaser, fluid- 
proliferative vitreo- gas exchange with 14% CFs 
retinopathy 
7,31,M Traction retinal detach- Pars plana vitrectomy, lens- 18 42 22 
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block. Two hours 15 minutes later, the fibrin 
membrane had completely resolved. The intra- 
ocular pressure had decreased to 35 mm Hg. 
The inferior two thirds of the anterior chamber 
had markedly deepened. The superior one 
third of the anterior chamber remained shal- 
low, but deepened with face-down positioning. 
Three days after injection, intraocular pressure 
was 25 mm Hg. The fibrin pupillary membrane 
did not reform. 


Results 


Tissue plasminogen activator, injected into 
the anterior chamber in five patients and intra- 
vitreally in two patients, resulted in lysis of the 
fibrin pupillary membrane within four hours 


after injection in all cases (Figure). The pupil- 
lary block mechanism was confirmed by rapid 
deepening of the anterior chamber as the fibrin 
began to dissolve, establishing free communi- 
cation between the anterior and posterior 
chambers. In one patient (Patient 4), the ante- 
rior chamber was shallow one day after the 
injection, necessitating removal of additional 
gas and redeepening with sodium hyaluronate. 
Fibrin did not recur in this patient. Fibrin 
pupillary block recurred in Patient 3 eleven 
days after the initial injection of tissue plasmin- 
ogen activator. After repeat injection, the pu- 
pillary block resolved, with no further fibrin 
recurrence, 

No complications occurred in any patient as a 
result of tissue plasminogen activator injection. 
In particular, we did not encounter intraocular 
hemorrhage, infection, or corneal edema. In all 
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TABLE (Continued) 
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Anterior chamber No No 


TIME TO 
INITIAL MANAGEMENT RESOLUTION OF 
OF FIBRIN MEMBRANE MEMBRANE (Hrs) 
Prednisolone acetate 2% 
1% hourly 
Prednisolone acetate 3⁄4 
1% hourly 
ae Prednisolone acetate 4 
4% hourly, argon laser 
membranolysis 
Prednisolone acetate V2 
1% hourly 
None 1% 
Prednisolone acetate 2 


1% hourly, subconjune- 
tival dexamethasone 


Prednisolone acetate 1 
1% hourly, 25 ug of 
tissue plasminogen 
activator 
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patients, the intraocular pressure returned to 
normal within three days after injection. 





Discussion 





Pupillary block caused by complete occlusion 
of the pupil by a fibrin membrane may occur in 
aphakic patients after vitreoretinal surgery 
with injection of intravitreal gas." Increased 
_ intraocular pressure may result from iris bombé 
with closure of the anterior chamber angle. 2? 
Peripheral anterior synechiae form readily in 
these inflamed eyes, and iridocorneal adhesion 
may accompany shallowing of the anterior 
chamber caused by the iris bombé. Surgical and 
laser treatment modalities in the management 
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Pars plana No 
Anterior chamber Yes 
Pars plana Yes 
Anterior chamber Yes 
Anterior chamber Yes 
Anterior chamber | No 


















PREVIOUS 
SITE OF PREVIOUS SCLERAL 
INJECTION VITRECTOMY BUCKLE 


of fibrin pupillary block have been described. 
Lewis, Han, and Williams™ demonstrated the 
efficacy of argon laser lysis of fibrin pupillary 
membranes in the management of fibrin pupil- 
lary block glaucoma after vitrectomy surgery 
with intraocular gas injection. Michels" de- 
scribed surgical methods of creating an open- 
ing in the fibrin pupillary membrane. Argon 
laser treatment of fibrin pupillary membranes 
may be difficult in eyes with shallow or flat 
anterior chambers. Surgical manipulation in 
these eyes may be accompanied by an increase 
in inflammation, continued formation of fibrin, 
and closure of the opening in the fibrin mem- 
brane. 

The results of our study suggest that tissue 
plasminogen activator is an effective means of 
treating fibrin pupillary block in patients who 
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Figure (Jaffe and associates). Patient 7. Left, Before tissue plasminogen activator injection. Pupil is occluded 





by a complete fibrin membrane. Light directed from the temporal limbus has cast a crescentic shadow over the 


+ 


iris nasally as a result of iris bombé. Right, After tissue plasminogen activator injection. Fibrin membrane and 
pupillary block have completely resolved. Anterior chamber depth is normal. 


develop severe fibrin formation after vitreoreti- 
nal surgery with intravitreal gas injection. 
Prompt treatment of the pupillary block may 
help to prevent the development of peripheral 
anterior synechiae. We also found that tissue 
plasminogen activator fibrinolysis was an effec- 
tive adjunct in the management of the in- 
creased intraocular pressure that accompanied 
pupillary block in most patients. In patients 
with adequate anterior chamber depth, tissue 
plasminogen activator can be injected easily 
and safely via the corneoscleral limbus with 
minimal patient discomfort. In patients with 
iridocorneal apposition and a flat anterior 
chamber, injection through the pars plana may 
be required. In our study, the anterior chamber 
was sufficiently deep to permit anterior cham- 
ber injection by a limbal approach in five pa- 
tients. In two patients, tissue plasminogen acti- 
vator was injected into the vitreous cavity by a 
pars plana approach. 

The dose used for treatment in the current 
study, 25 ug, was chosen on the basis of its 
efficacy, lack of ocular toxicity, and pharmaco- 
kinetics in experimental animal studies of in- 
travitreal fibrinolysis.*" It was also identical to 
that used in previous studies of the use of 
tissue plasminogen activator in the treatment 
of postvitrectomy fibrin formation’ and filtering 
bleb thrombolysis.” This dose is sevenfold 
higher than one found to be effective in the 
treatment of anterior chamber fibrin in a rabbit 
model.*? In that model, the anterior chamber 
and vitreous cavity were separated by the crys- 
talline lens. In the current study, free commu- 
nication between the anterior chamber and vit- 


reous cavity was similarly prevented by the 
presence of the fibrin pupillary membrane. 
Because of rapid fibrinolysis, however, tissue 
plasminogen activator injected into the anterior 
chamber quickly communicated with the vitre- 
ous cavity. Although we encountered no com- 
plications from tissue plasminogen activator 
injection in these seven patients, potential 
risks of such an intraocular injection, including 
hemorrhage and infection, should be discussed 
with the patient. 

Intraocular tissue plasminogen activator in- 
jection may be considered in the initial treat- 
ment of patients with fibrin pupillary block 
after vitreous surgery. Short-term results of 
this treatment modality are encouraging. Long- 
er patient follow-up and further experience in 
the treatment of additional patients will be 
necessary to document fully the efficacy and 
safety of this form of treatment. 
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OPHTHALMIC MINIATURE 

It took five years to kill him, and he stood it well. If ever he had been a 
little irregular he atoned for it in that long martyrdom. He kept an 
admirable record of his own symptoms, and worked out the eye changes 
more fully than has ever been done. When the ptosis got very bad he would 
hold up his eyelid with one hand while he wrote. Then, when he could not 
co-ordinate his muscles to write, he dictated to his nurse. So died, in the 

odour of science, James Walker, aet. 45. 
Arthur Conan Doyle, The Surgeon Talks 











Fibrovascular Proliferation and Retinal Detachment After 


Intravitreal Injection of Activated Macrophages in the 
Rabbit Eye 





Yan-Nian Hui, M.D., Randi Goodnight, B.Sc., Nino Sorgente, Ph.D., 
and Stephen J. Ryan, M.D. 


Injection of activated macrophages into the 
posterior vitreous of the rabbit induced vigor- 
ous fibrovascular proliferation over the optic 
disk and medullary rays, as demontrated by 
‘H-thymidine autoradiography. One week af- 
ter injection, endothelial cells and pericytes of 
the capillaries near the inner surface of the 
optic disk and rays were labeled; fibroblast- 
like cells, which were also labeled, migrated 
and formed vitreous strands. By the second 
week after injection, the fibrovascular tissue 
proliferated most actively, and traction medul- 
lary ray detachment and peripapillary retinal 
fold formation were observed. The cellular 
proliferation was accompanied by inflammato- 
ry cell infiltration. Glial cells within the optic 
disk, as well as retinal pigment epithelial cells 
beneath the detached retina, were labeled by 
3H-thymidine. These results demonstrate that 
the fibrovascular proliferation originates from 
the vessel complex of the optic disk and med- 
ullary rays in this experimental model of reti- 
nal detachment. 


Frsrosiasts are one of the main cellular compo- 
nents of the vitreous strands and epiretinal 
membranes'* that lead to traction retinal de- 
tachment.’ The origin of the fibroblasts remains 
unknown,’ although in experimental posterior 
penetrating ocular injury, fibroblastic prolifera- 
tion into the vitreous was observed to originate 
from the wound as well as from the optic nerve 
head. Presumably fibroblastic proliferation can 
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originate from retinal vessels, or even mesen- 
chymal sources within the optic nerve or cho- 
roid,'** but this has not been proven. 

Cleary and Ryan‘ established a rabbit model 
that is suitable for further study of cellular 
proliferation and retinal detachment. In our 
model, fibrous proliferation and medullary ray 
detachment are induced by intravitreal injec- 
tion of activated macrophages, rather than by 
injection of cultured fibroblasts. We found evi- 
dence that fibroblasts within the vitreous 
strands originate from the vascular tissue of the 
optic disk and medullary rays. 
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Material and Methods 


ms, 


Animal model—We used 30 pigmented rabbits 
of either sex weighing 2 to 3 kg, in accordance 
with the Association for Research in Vision and 
Ophthalmology Resolution on the Use of Ani- 
mals in Research. As previously described,” 
activated macrophages were collected from the 
peritoneal cavity of rabbits four days after in- 
traperitoneal injection of 15 ml of 3% thiogly- 
colate medium. The cells were suspended in 
RPMI 1640 medium, supplemented with 5% 
heat-inactivated fetal bovine serum at a con- 
centration of 6 to 8 x 10° cells/ml, and used 
immediately. For intravitreal injection of mac- 
rophages, the animals were anesthetized with 
an intramuscular injection of a 3:1:1 mixture of 
ketamine hydrochloride, acepromazine male- 
ate, and atropine sulfate; pupils were dilated 
with one drop of 10% phenylephrine hydro- 
chloride, 1% tropicamide, and 1% atropine sul- 
fate. Under direct visualization with an opera- 
ting microscope, the right eye of each rabbit 
was injected with 0.1 ml of activated macro- 
phage suspension, using a 27-gauge needle 
inserted through the pars plana into the poster- 
ior vitreous cavity. 

The eyes were examined twice each week 


176 @AMERICAN JOURNAL OF OPHTHALMOLOGY 108:176-184, AuGusT, 1989 





Vol. 108, No. 2 





Experimental Retinal Detachment 177 


Fig. 1 (Hui and associates). Fibrovascular proliferation at the inner surface of the optic disk (R) one week after 
macrophage injection. Note the labeled nuclei (arrows) of capillary endothelial cells and pericytes. Macrophages 
(arrowheads) and other inflammatory cells infiltrate this area (hematoxylin and eosin, x 100). 


with an indirect ophthalmoscope to document 
the formation of and to follow-up vitreous 
strands and evidence of traction and retinal 
detachment. Six animals were killed at each 
interval of seven, ten, 14, 21, and 28 days after 
macrophage injection. 
Autoradiography—Autoradiography was done 
on four rabbits at each of the designated times. 
Twenty hours before they were to be killed, 100 
pCi of tritiated thymidine in 0.1 ml of balanced 
saline solution was injected into the vitreous 
cavity of the right eye. At the end of the 
incubation, the eyes were enucleated and the 
corneas were removed. The eyes were fixed in 
2% paraformaldehyde and 2.5% glutaraldehyde 
in phosphate buffer, pH 7.4, for 24 hours. The 
eyes were then examined under a dissecting 
microscope; tissue blocks, including the vitre- 
ous strand, optic disk, and the medullary rays, 
were dissected, rinsed, dehydrated in a series 
of graded alcohols, and embedded in glycol 
methacrylate. Using a microtome, 3-um sec- 
tions were cut; these were dipped into Kodak 
NTB-2 nuclear emulsion diluted 1:1 with water 


and heated to 42 C under safe-light conditions. 
The slides were allowed to dry and packed into 
light-tight boxes with desiccant. After one 
week exposure at 4 C, the slides were 
developed in Kodak D-19 developer at 20 C for 
three minutes, rinsed, and fixed in Kodak Rap- 
id Fix for three minutes. After extensive rins- 
ing, the sections were stained with hematoxylin 
and eosin and coverslipped. To compare the 
proliferation rates at different intervals after 
macrophage injection, labeled cell nuclei in the 
proliferating membranes were counted in three 
to five x40 fields from each section. 

At each time period, two additional animals 
were killed and the eyes used for conventional 
light microscopy and transmission electron mi- 
croscopy. Specimens of the vitreous strand, 
optic disk, and medullary rays were stained 
with Alcian blue, postfixed in 2% buffered os- 
mium, dehydrated in a graded series of alco- 
hol, and embedded in plastic. Ultrathin sec- 
tions were stained with lead citrate and uranyl! 
acetate, and examined and photographed with 
an electron microscope. 




















Fig. 2 (Hui and associates). Light micrograph 
showing fibrovascular proliferation one week after 
injection. Fibroblast-like cells, some of which have 
labeled nuclei (arrows), are round or spindle-shaped 
and appear to migrate and to line up. R, optic disk 
hematoxylin and eosin, X 100). 








Fig. 3 (Hui and associates). Fibroblast-like cells and capillaries proliferate in the vascular complex deep in the 
optic disk one week after injection, Note the labeled nuclei (arrows and a small artery in the center of the 
complex (hematoxylin and eosin, * 65). 


Fig. 4 (Hui and associates). Vigorous fibrovascular 
proliferation and traction detachment of the medul- 
lary rays adjacent to the optic disk two weeks after 
injection (hematoxylin and eosin, x 200). Many cell 
nuclei are labeled (inset, hematoxylin and eosin, 
* 800). 








Fig. 5 (Hui and associates). Fibroblastic proliferation in the vitreous strand two weeks after injection. Note the 
labeled nuclei (arrows) and macrophages (arrowheads), but no capillary in this area (hematoxylin and eosin, 
x 100). 
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Fig. 6 (Hui and associates). One week after injection a fibroblast-like cell (F) is present close toa large capillary 
(V), but it is not enveloped in the basement membrane (arrows). Note the cell with few microvillous projections 
and with collagenous fibrils around it (transmission electron micrograph, x 6,300). 


Results 
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One day after macrophage injection a white 
strand was visible in the posterior vitreous. By 
the first week the strand approached the optic 
disk and medullary rays, the vitreous over the 
optic disk became cloudy, the optic disk 


showed hyperemia, and vessels over the disk 
and medullary rays were dilated and tortuous. 
As seen by light microscopy, the internal sur- 
face of the optic disk contained an increased 
number of capillaries, as well as spindle- 
shaped cells and inflammatory cell infiltration, 
In some capillaries the nuclei of endothelial 
cells and pericytes were labeled (Fig. 1). The 
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TABLE 
REPRODUCTION ACTIVITY DETERMINED BY 
AUTORADIOGRAPHY 
DURATION NO. MEAN = S.D, COUNTS OF LABELED 

AFTER INJECTION OF EYES NUCLEI PER UNIT AREA 

7 days 4 80.2 + 7.4 

10 days 4 117.3 + 12.8 
14 days 4 187.3 + 18.8 

3 wks 4 654+ 7.2 

4 wks 4 26.1 + 54 


spindle-shaped cells showed fibroblastic fea- 
tures with round or oval nuclei, some of which 
became labeled; these fibroblast-like cells ap- 
peared to migrate away from the internal sur- 
face of the optic disk and to assume a linear 
arrangement in the vitreous (Fig. 2). Most in- 
flammatory cells were macrophages with abun- 
dant cytoplasm and oval or kidney-shaped nu- 
clei. Besides the proliferating capillaries and 
fibroblast-like cells at the inner surface of the 
optic disk and medullary rays, a number of 
nuclei of endothelial cells and of fibroblast-like 
cells in vessel complexes in the optic disk were 
also labeled (Fig. 3); a few labeled retinal pig- 
ment epithelial cells in situ and rare labeled 
endothelial cells of capillaries of the choroid 
were observed immediately adjacent to the op- 
tic disk. 

During the second week the vitreous strand 
became attached to the optic disk and medul- 
lary rays, which became elevated. Of 12 eyes, 
nine had localized medullary ray detachment 
with peripapillary retinal folds. 

By light microscopy the vitreous strand at- 
tached to the optic disk showed active cellular 
proliferation; the mean + S.D. count of labeled 
cell nuclei per field reached a peak of 187.3 + 
18.8 (Table). Numerous fibroblast-like cells and 
capillary endothelial cells in the proliferating 
tissue adjacent to the optic disk were crowded 
with inflammatory cells; many of these cells 
had labeled nuclei and the retina in this area 
showed folds and focal detachment (Fig. 4). 
There was vigorous fibroblastic proliferation in 
the vitreous strand, extending about 1.5 to 2 
mm from the optic disk (Fig. 5). 

By the third week after injection, all eight 
eyes had localized detachment of the medullary 
rays with peripapillary retinal folds. The mean 
count of labeled cell nuclei per unit area in the 
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proliferating tissue decreased to an average of 
65.4 + 7.2. 

During the fourth week the retinal detach- 
ment remained stable and, remarkably, the 
inflammatory cell infiltration lessened in the 
vitreous and near the optic disk and medullary 
rays. In the vitreous strand, nuclei of several 
fibroblasts were still labeled and a few capillar- 
ies near the optic disk contained endothelial 
cells or pericytes with labeled nuclei. Limited 
glial proliferation with labeled nuclei was also 
observed on the inner surface of the optic disk; 
this glial proliferation formed an epiretinal 
membrane with tissue bridges connecting the 
membrane and the retina proper. Subretinal 
membranes with labeled cell nuclei developed 
locally beneath the detached retina; at the initi- 
ation of retinal detachment, retinal pigment 
epithelial cells with labeled nuclei migrated 
into the subretinal space. 

Transmission electron microscopy showed 
the spindle-shaped cells in the vitreous strands 
to have characteristics typical of fibroblasts, 
including rough endoplasmic reticulum, mito- 
chondria, and a number of microfilaments. 
These cells lacked polarization with respect to 
apical processes or basement membrane and 
lacked defined cell junctions. Some fibroblast- 
like cells were in close proximity to large capil- 
laries; these cells were separated from the cap- 
illary wall and were not enveloped in the base- 
ment membrane of the vessel (Fig. 6). Newly 
formed capillaries were also seen adjacent to 
the optic disk (Fig. 7). 


Discussion 


n_e 


In this study, only macrophages were intro- 
duced into the vitreous of rabbits. Unlike a 
number of other cell types, such as cultured 
fibroblasts,” retinal pigment epithelial cells,” 
retinal Müller cells,“ and even chondrocytes,” 
all of which have been shown to proliferate in 
the vitreous, macrophages do not transform 
into fibroblast-like cells” and do not proliferate. 
Our injection through the pars plana induced 
only minimal wound repair. Thus, intravitreal 
fibrovascular proliferation in this model must 
have originated from the ocular tissue rather 
than from injected cells. This confirms a previ- 
ous experiment, using prelabeled fibroblasts, 
that resulted in vitreous membranes composed 
of few labeled cells, indicating the ocular origin 
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Fig. 7 (Hui and associates). A newly formed capillary 
lumen (open arrow) and junctional zones (arrows between endothelial cells). Portions of pericytes are enveloped 
by the basement membrane-like substance (arrowheads) (transmission electron micrograph, x 6,300). 


of the proliferating tissue.” That macrophages 
play an important role in initiating migration 
and proliferation of cells in the vitreous has 
been previously suggested by Algvere and 
Martini.” Their intravitreal injections of carbon 
particles in monkeys caused  fibrovascular 
strands in the vitreous and subsequent retinal 
detachments. In their studies, the proliferation 
could have originated only from the ocular 
tissue, 

After an intravitreal injection of cultured fi- 
broblasts, an earlier study showed that neovas- 
cularization occurred only when the injected 
fibroblasts came into direct contact with the 
vascular complex of the rabbit eye.” Using 
tritiated thymidine autoradiography in con- 
junction with transmission electron microsco- 
py, we also demonstrated that the fibrovascular 
proliferation originated from the vascular tis- 
sue of the optic disk and medullary rays. Many 
small vessels at these sites had labeled nuclei, 
indicating that their cells were undergoing 
DNA synthesis. Newly formed capillaries are 


present close to the optic disk (R). Note the slit-like 


composed of endothelial cells and their accom- 
panying pericytes. Although it is difficult to 
identify proliferating endothelial cells and peri- 
cytes by autoradiography, these two types of 
cells can be discerned by transmission electron 
microscopy. Both cell types are rich in cytoplas- 
mic organelles and are enmeshed in the base- 
ment membrane of the vessel. Endothelial cells 
have junctional complexes with adjacent endo- 
thelial cells, and are associated with vascular 
lumen. Pericytes are identified on the basis of 
their juxtaendothelial position, the presence of 
basement membrane-like materials, and lack 
of direct association with the vascular lu- 
men, 92 

We observed fibroblasts constituting the 
main portion of the vitreous strands. These 
cells could originate from mesenchymal cells of 
the vessel complexes, as it has been suggested 
that mesenchymal cells are involved in normal 
retinal vascularization.“ Crocker, Murad, and 
Geer” demonstrated perivascular primitive 
mesenchymal cells in wound healing experi- 
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ments; these cells appear to differentiate into 
fibroblasts and are characterized by undifferen- 
tiated cytoplasm, a poorly developed granular 
endoplasmic reticulum, and absence of base- 
ment membrane. We assume that the fibro- 
blast-like cells adjacent to vessels (Fig. 6) are 
mesenchymal cells that have undergone diffe- 
rentiation into fibroblasts, since they appear to 
meet some of the ultrastructural criteria, such 
as abundance of free ribosomes and lack of 
basement membrane." We believe these cells 
to be fibroblasts because (1) they are not endo- 
thelial cells or pericytes based on their ultra- 
structure; (2) they do not have any features of 
glial cells” or of retinal pigment epithelial cells, 
such as intermediate filaments, polarization, or 
pigment; and (3) typical fibroblasts are present 
in the vitreous strand. 

In addition to the vascular tissue, glial and 
retinal pigment epithelial cells could contribute 
to the cellular elements in the vitreous.*® We 
did observe glial proliferation from the retina; 
this proliferation formed epiretinal mem- 
branes, but these did not contribute to the 
vitreous strands since no retinal tear occurred." 
Our morphologic examination also confirmed 
that no cells with characteristics of glial or 
retinal pigment epithelial cells were present in 
the vitreous strands. 

In these experiments, even though the count 
of labeled cell nuclei per field may not accurate- 
ly represent the rate of proliferation, the count 
does show that the maximum value was 
reached ten to 14 days after macrophage injec- 
tion, coinciding with the time at which local- 
ized medullary ray detachment occurred. 
These results lend support to the hypothesis 
that a critical mass of viable cells is necessary 
for the development of a traction retinal de- 
tachment.” 
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OPHTHALMIC MINIATURE 

Why are they beautiful? Certainly not for the pleasure of man, as 
Darwin’s opponents claimed: butterflies existed at least one hundred 
million years before the first man. I believe that our very concept of beauty, 
necessarily relative and cultural, has over the centuries patterned itself on 
them, as on the stars, the mountains, and the sea. We have proof of this if 
we consider what happens when we examine the head of a butterfly under 
the microscope; for the greater number of observers, admiration is replaced 
by horror or revulsion. Not being culturally accustomed to it, we find this 
new object disconcerting; the enormous eyes without pupils, the horn-like 
antennae, the monstrous, juglike mouth, look to us like a diabolical mask, a 


distorted parody of the human face. 


Primo Levi, Other People’s Trades 


New York, Summit Books, 1989, p. 17 














Decreasing Frequency of Enucleation in Patients With 


Retinoblastoma 


Jerry A. Shields, M.D., Carol L. Shields, M.D., and Varunan Sivalingam, M.D. 


We reviewed our 15-year experience with the 


- management of 324 cases of retinoblastoma. 


There has been a definite trend away from 
enucleation in both unilateral and bilateral 
cases during recent years. In cases of unilateral 
retinoblastoma, the affected eye was salvaged 
in 4% of cases (two of 49} during the five-year 
interval from 1974 through 1978, in 14% of 
cases (seven of 50) from 1979 through 1983, and 
in 25% of cases (20 of 80) from 1984 through 
1988. In cases of bilateral retinoblastoma, both 
affected eyes were salvaged in 4% of cases (one 
of 24) from 1974 through 1978, in 18% of cases 
(nine of 50) from 1979 through 1983, and in 
25% of cases (18 of 71) from 1984 through 1988. 
Earlier diagnosis of retinoblastoma and refine- 
ments in conservative methods of management 
are believed to be the main reasons for this 
trend away from enucleation. 


The conveNTIONAL TREATMENT for unilateral 
retinoblastoma has been enucleation of the af- 
fected eye. The standard treatment for bilateral 
retinoblastoma has been enucleation of the 
more severely affected eye and treatment of the 
less affected eye by radiotherapy, photocoagu- 
lation, cryotherapy, or combinations of these 
conservative methods.'* Although enucleation 
still remains an acceptable method of treat- 
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ment, we have been able to salvage more affect- 


ed eyes in recent years by using these conserva- 
tive modalities.“ We reviewed our experience — ~. 
on the Ocular Oncology Service at our institu- 


tion in the treatment of 324 patients with reti- 
noblastoma during the 15-year interval be- 
tween Jan. 1, 1974, and Dec. 31, 1988, to 
determine the frequency with which enuclea- 
tion has been performed. The purpose of this 
study was to determine and to document a 
possible trend away from enucleation in recent 
years, 


Aianei mer aranin nan hN ign aR RAR TREATY ERT ETB SA PTFE HEIR 


RR AA mk manana aa Ate Tt att RCH Hint A bt thatthe theta rte ett RS A er A aaa aa 


Prospective data have been collected since 
early 1974 on all patients with retinoblastoma 
who were referred to the Ocular Oncology 
Service at our institution. The method of treat- 
ment used in each case was based on the size, 
extent, and location of the tumors. The relative 
indications for the various therapeutic modali- 
ties have been described elsewhere.” Although 
the indications have gradually changed over 
the course of this study, enucleation was gen- 
erally advised when more than 50% of the 
retina was affected by the tumor or when an 
ophthalmoscopic view of the optic nerve was 
obscured by a large tumor. Macular involve- 
ment by relatively smaller tumors was not nec- 
essarily an indication for enucleation in either 
unilateral or bilateral cases. 

In children with unilateral disease, we re- 
viewed the number and percent who required 
enucleation each year and then calculated the 
percent in which we were able to salvage the 
affected eye. In children with bilateral disease, 
we determined the percent who required enu- 
cleation of one eye, the percent who required 


enucleation of both eyes, and the percent in = 


whom we were able to salvage both eyes. 
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Results 


A total of 324 patients with retinoblastoma 
were treated during the 15-year period between 
January 1974 and December 1988. There were 
179 children with unilateral retinoblastoma and 
145 with bilateral disease. 
=- A review of the unilateral cases showed a 

gradual but definite trend away from enuclea- 
tion of the affected eye (Table 1). Further analy- 
sis showed that the affected eye was salvaged in 
4% of cases (two of 49) during the years 1974 to 
1978, in 14% of cases (seven of 50) during the 
years 1979 to 1983, and in 25% of cases (20 of 80) 
during the years 1984 to 1988 (Table 2). In 1988 
the affected eye was treated conservatively in 
35% of cases (seven of 20) as compared to 0% 
(zero of six) in 1974 (Table 1). In general, the 
_ tumor in most of the children treated conserva- 
tively was diagnosed relatively early and much 
of the retina was uninvolved. 
= Review of the bilateral cases also showed a 
similar trend away from enucleation (Table 3). 
Both eyes were salvaged in 4% of cases (one of 
24) during the first five years, in 18% of cases 
(nine of 50) during the second five years, and in 
25% (18 of 71) in the last five years (Table 4). Of 


TABLE 1 
CHANGING TRENDS IN THE MANAGEMENT OF 
UNILATERAL RETINOBLASTOMA 


NO, (% 
TOTAL NO.OF OF EYES a % SALVAGE OF 
NO. OF UNILATERAL IN UNILATERAL AFFECTED 
1974 7 6 6 (100) 0 
1975 13 7 6 (86) 14 
1976 18 15 15 (100) 0 
1977 15 13 13 (100) 0 
1978 20 8 7 (88) 12 
1979 19 9 = 8 (89) 11 
1980 22 10 9 {90) 10 
1981 18 9 8 (89) 11 
1982 16 10 8 (80) 20 
1983 25 12 10 (83) 17 
1984 28 17 13 (76) 24 
1985 42 23 17 (74) 16 
1986 24 8 6 (75) 25 
1987 25 12 141 (92) 8 
1988 32 20 13 (65) 35 
Total 324 179 150 (84) 16 


*includes unilateral and bilateral cases. 


TABLE 2 
SALVAGE RATES OF AFFECTED EYE IN CHILDREN 
WITH UNILATERAL RETINOBLASTOMA 


5-YEAR TOTAL NO. OF UNILATERAL NO. (%) 
INTERVAL CASES NOT ENUCLEATED 
1974-1978 49 2 {4) 
1979-1983 50 7 (14) 
1984-1988 80 20 (25) 
Total 179 29 (16) 


the 145 patients with bilateral disease, 97 (67%) 
underwent enucleation of one eye, 20 (14%) 
had enucleation of both eyes, and 28 (19%) did 
not require enucleation of either eye. Of the 20 
patients treated with bilateral enucleation, one 
had primary bilateral enucleation and 19 ulti- 
mately underwent enucleation of the remain- 
ing contralateral eye after attempts at conserva- 
tive treatment had failed. In general, the cases 
of bilateral enucleation were characterized by 
very advanced bilateral involvement at the time 
of initial diagnosis. 


Discussion 


This study clearly demonstrated a trend 
away from enucleation in children with retino- 
blastoma referred to an ocular oncology center 
for treatment. There are several apparent rea- 
sons for this trend. First, many ophthalmolo- 
gists, pediatricians, and optometrists are be- 
coming more aware of the signs and symptoms 
of retinoblastoma and tend to make a diagnosis 
earlier when the tumors are at a stage where 
conservative treatment is a feasible option. In 
some cases karyotype studies performed by 
pediatricians for a variety of reasons have dem- 
onstrated a deletion in the long arm of chromo- 
some 13, which has prompted referral to oph- 
thalmologists who made the diagnosis of 
retinoblastoma at a very early stage." Second, 
there have been refinements in conservative 
methods of treatment. Improved delivery sys- 
tems for photocoagulation and cryotherapy are 
now available. Newer techniques in radioactive 
plaque brachytherapy are also available.’ Final- 
ly, our continued experience with photocoagu- 
lation, cryotherapy, and radiotherapeutic 
methods have enabled us to understand better 
the indications and limitations of these tech- 
niques.*” 

Some of our more recently treated children 
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TABLE 3 
CHANGING TRENDS IN THE MANAGEMENT OF 
BILATERAL RETINOBLASTOMA 


TOTAL NO. (%) NO. (%) 
TOTAL NO.OF REQUIRING REQUIRING NO. (%) NOT 
NO. OF BILATERAL ENUCLEATION ENUCLEATION REQUIRING 
YEAR CASES* CASES OF BOTH EYES OF ONE EYE ENUCLEATION 


1974 7 1 0 (0) 1 (100) 0 (0) 
1975 13 6 1 (17) 5 (83) 0 (0) 
1976 18 3 3 (100) 0 (0) 0 (0) 
1977 15 2 0 (0) 2 (100) 0 (0) 
1978 20 12 3 (25) 8 (67) 1 (8) 
1979 19 10 5 (50) 5 (50) 0 (0) 
1980 22 12 0 ©) 9 (75) 3 (25) 
1981 18 9 0 (0) 9 (100) 0 (0) 
1982 16 6 0 (0) 5 (83) 1 (17) 
1983 25 13 1 (8) 7 {54) 5 (38) 
1984 28 11 3 (27) 7 (64) 1 (9) 
1985 42 19 1 (5) 13 (68) 5 (26) 
1986 24 16 2 (13) 10 (63) 4 (25) 
1987 25 13 1 (8) 8 (62) 4 (31) 
1988 32 12 0 (0) 8 £7) 4 (33) 
Total 324 145 20 (14) 97 (67) 28 (19) 





*Includes unilateral and bilateral cases. 


may ultimately require enucleation of the af- 
fected eye if the currently used treatment 
should fail. In most cases that required enucle- 
ation after treatment failure, however, removal 
of the eye was necessary within a few months 
after treatment. Therefore, we believe that the 
overall trend away from enucleation will not be 
significantly altered by such occasional occur- 
rences, 

The most important question regarding the 
use of alternative methods of treatment for 
retinoblastoma relates to whether the mortality 
rate is adversely affected by the use of such 


TABLE 4 
SALVAGE RATES OF ONE OR BOTH EYES IN CHILDREN 
WITH BILATERAL RETINOBLASTOMA 





NO. (%) NO. (%)} 
TOTAL REQUIRING REQUIRING 
NO.OF ENUCLEATION ENUCLEATION NO. {%) 


5-YEAR BILATERAL OF OF NOT REQUIRING 
INTERVAL CASES BOTHEYES ONE EYE  ENUCLEATION 
1974-1978 24 7 (29) 16 (67) 1 (4) 
1979-1983 50 6 (12) 35 (70) 9 (18) 
1984-1988 71 7 (10) 46 (65) 18 (25) 
Total 145 20 (14) 97 (67) 28 (19) 















methods. Since many patients receive multiple 
treatment modalities, depending upon the 
overall clinical findings, a precise comparison 
becomes extremely difficult. However, our re- 
cent experience suggests that there is approxi- 
mately a 5% chance of metastatic retinoblasto- 
ma in patients treated by enucleation and in 
patients treated conservatively. We currently 
believe that conservative methods do not ad- 
versely affect the systemic prognosis. ss 

A second important question regarding con- | 
servative treatment of retinoblastoma relates to © 
whether useful vision is retained in the treated — 
eyes. Our unpublished data on visualresultsin 
eyes treated with photocoagulation, cryothera-  ~ 
py, or radiotherapy indicates that useful vision” 
is retained and the eye remains comfortable in — 
almost all cases. We generally recommend enu- 
cleation, rather than conservative methods, if . 
our initial clinical evaluation suggests that | 
there is no appreciable hope for retention of- 
some sight in the affected eye. | 

Despite this gradual trend away from enucle- 
ation at a major ocular oncology referral center, 
it should be stressed that most cases of retino- 
blastoma are still managed by enucleation. 
Enucleation is an appropriate method of man- 
agement for most children with unilateral spo- 
radic disease and it is an acceptable method for 
treating the most advanced eye in most bilater- 
al cases. Early enucleation is generally believed = 
to have been responsible for saving the lives of. 
many children and it still remains the most 
widely used therapeutic option. Many clini- 
cians choose to advise enucleation in most 
cases and we have no reason to disagree with 
their opinion in that regard. However, we have 
hopes that with earlier detection of retinoblas- 
toma and continued improvements in conser- 
vative methods of treatment more children will 
be treated conservatively and will enjoy the 
benefit of having some vision in the affected 
eye without an adverse affect on their systemic 
prognosis. 
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Interpreting Automated Perimetry 


Douglas R. Anderson 


The computer now helps us with perimetry, 
but only in part. A technician must still run the 
test, keep the patient optimally attentive to the 
task, instruct the patient when, for example, 
they are too quick to give false-positive re- 
sponses, and monitor that all technical details 
are in order—that the corrective lens is cen- 
tered, the patient’s head remains in position, 
and so on. Thus, the computerized perimeter 
helps the technician do the task but does not 
take over the job of administering the field 
examination. 


See also p. 130. 


Similarly, the computer does not take over 
the ophthalmologist’s job of interpreting the 
results. Just as was true of manual perimetry, 
the physician must use experienced judgment 
to decide whether any of the findings are ab- 
normal, whether a certain abnormal finding is 
an artifact or is indicative of disease (of which 





other signs may be present), or whether a new 
field examination represents a change from the 
previous state. 

The physician will always have to use profes- 
sional judgment for interpretation, but, the 
computer can help. The computer can perform 
both simple and complex arithmetic computa- 
tions, providing assistance with some helpful 
quantitative information (“reliability” scores, 
duplicate values for suspicious points, subtrac- 
tions from normal values-for-age, global indi- 
ces such as the mean deviation, and the like). 
Most of the present statistical calculations have 
to do with whether or not a given field exami- 
nation is abnormal. There is less mathematical 
help (and hence a more difficult task for the 
physician) in deciding whether a field has 
changed on follow-up examination; only primi- 
tive statistical help is presently available for 
this problem. 


In this issue of THE JouRNAL, Heijl, Lindgren, i r 
and Lindgren take us further into the use ofo 
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numeric computation to assist with interpret- 
ing progressive change in the visual field. They 
determined point-by-point variation of thresh- 
old value upon repeat testing (which includes 
both so-called short-term and long-term fluctu- 
ations) for static threshold testing in the central 
30 degrees with the Humphrey perimeter. 
Three main concepts can be gleaned from the 
detailed statistics. 

First, if a normal threshold sensitivity value 
is present on the first field at some point, and if 
a field test is unchanged, the variation is less 
near the center (less than a 6- to 8-dB deteriora- 
tion 95% of the time) than it is near the edge of 


: | | _ the 30-degree central field (up to 15 dB to reach 


the 95th percentile). 
©- Second, if the threshold value is depressed 
by 10 dB or more on the first test, there may be 
by chance alone a zero sensitivity value on the 
second test, even if there is no progression. 
Third, because there is such a wide range of 
variation at a single point on duplicate exami- 
nation (and, especially if there is a relative 
defect already present on the first field), it is 
difficult to document progression by one pair of 
field examinations performed several months 
or a year apart. It is better to have a baseline 
average of, say, two or even three field exami- 


nations. Then on follow-up, if there is suspi- 
cion of change, a second follow-up field might 
be able to confirm that a small change is real. 

Although the present study immediately pro- 
vides us with this guidance in interpretation, 
the detailed data will also provide a basis for 
more sophisticated statistical help in the fu- 
ture. Statistical analysis programs will be 
developed that will help the clinician by calcu- 
lating actual statistical probabilities of progres- 
sion, taking into account many features of the 
field, including the probability that several ad- 
jacent points may have changed by virtue of 
random variation as opposed to progressive 
ocular disease. The present empiric data, and 
additional data that need to be collected, are 
important as a basis for these advanced pro- 
grams. Thus, in the report by Heijl, Lindgren, 
and Lindgren we get an immediate practical 
guidance for our present intuitive assessment 
of the field, but can also imagine the future 
possibilities for advanced statistical help in 
making the interpretation. 


Reprint requests to Douglas R. Anderson, M.D., 
Bascom Palmer Eye Institute, P.O. Box 016880, Miami, 
FL 33103. 
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Hypotony Following instillation of 
Apraclonidine for Increased 
intraocular Pressure After 
Trabeculoplasty 


Henry D. Jampel, M.D. 
Wilmer Ophthalmological Institute, Johns Hopkins 
University School of Medicine. 


Inquiries to Henry D. Jampel, M.D., Maumenee B-110, 
Johns Hopkins Hospital, 600 N. Wolfe St., Baltimore, MD 
21205. 


Apraclonidine is a topical alpha-adrenergic 
agonist recently approved by the Food and 
Drug Administration for prophylaxis against 
acute intraocular pressure rise after argon laser 
trabeculoplasty and iridotomy.’ Hypotony oc- 
curred after apraclonidine therapy in a patient 
who underwent trabeculoplasty. 

A 66-year-old man with proliferative diabetic 
retinopathy developed increased intraocular 
pressure in his left eye 11 months after a pars 
plana lensectomy and vitrectomy for vitreous 
hemorrhage. The anterior chamber angle was 
open and there was no neovascularization. Al- 
though the intraocular pressure was L.E.: 15 
mm Hg with timolol maleate 0.5% twice daily, 
echothiophate 0.125% twice daily, and acet- 
azolamide 500 mg twice daily, the patient re- 
ported side effects from the acetazolamide that 
included intolerable malaise, anorexia, and 
weight loss. Laser trabeculoplasty was per- 
formed in the hope of eventually discontinuing 
the acetazolamide. 

One hour before trabeculoplasty, one drop of 
apraclonidine hydrochloride 1% was instilled 
in the left eye. Under topical proparacaine 
anesthesia, 360 degrees of the anterior trabecu- 
lar meshwork was treated with 84 evenly 


spaced applications of blue-green argon laser 
light, 50-um spot size, 0.1 second in duration, 
and 1.1 mW in power. Immediately after the 
procedure, another drop of apraclonidine hy- 
drochloride was instilled. 

One hour after trabeculoplasty intraocular 
pressure was L.E.: 8 mm Hg. Two hours later 
intraocular pressure was L.E.: 6 mm Hg. Slit- 
lamp examination showed an anterior chamber 
of normal depth with trace cell and flare. There 
was no evidence of choroidal detachment. The 
patient was discharged with a regimen of pred- 
nisolone acetate 1% four times daily in the left 
eye. He was instructed to return the next day 
so that the intraocular pressure increase to 
normal range could be monitored. 

The following day the intraocular pressure 
was L.E.: 10 mm Hg, and antiglaucoma medica- 
tions were again withheld. Three days later the 
anterior chamber was deep and quiet and intra- 
ocular pressure was 28 mm Hg. The patient was 
advised to resume his topical medications and 
the acetazolamide. 

The use of apraclonidine almost certainly 
contributed to low intraocular pressure ob- 
served in this patient. Trabeculoplasty can have 
an acute intraocular pressure-lowering effect.*” 
Other causes of decreased intraocular pressure, 
such as significant inflammation, were not 
present. 

The instillation of apraclonidine hydrochlor- 
ide 1% in individuals with normal intraocular 
pressure can result in strikingly low intraocular 
pressure.’ In a small percentage of these pa- 
tients intraocular pressure falls to levels that 
could potentially be associated with ciliocho- 
roidal detachment and ocular dysfunction. In 
this patient no adverse effects resulted from the 
approximately 24-hour period of low intraocu- 
lar pressure. 
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Patients generally are instructed to continue 
their medications for glaucoma during the first 
several weeks after trabeculoplasty. In this 
case, however, I believed it prudent to wait 
until the intraocular pressure had risen to the 
normal range before resuming intraocular pres- 
sure-lowering medication. 

The use of apracionidine hydrochloride has 
reduced the risk of increase in intraocular pres- 
sure after trabeculoplasty. In addition to moni- 
toring for increased intraocular pressure in 
these patients, we must also be aware of the 
possibility of low intraocular pressures when 
apraclonidine is used. The advent of apra- 
clonidine has not reduced the need to observe 
patients for two to three hours after trabeculo- 
plasty. Certain patients who develop low intra- 
ocular pressure may also need to be examined 
sooner than one week postoperatively to have 
intraocular pressure monitored and glaucoma 
medications adjusted accordingly. 
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A New Technique for Optic Disk 
Analysis in Patients With Glaucoma 
Michael J. Dobrogowski, M.D. 


Glaucoma Consultation Service, Massachusetts Eye 
and Ear Infirmary, Harvard Medical School. 
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ry, 243 Charles St., Boston, MA 02114. 


In many patients glaucomatous changes can 
be detected in optic disk topography and the 
neuroretinal rim before the visual field chang- 
es.' It is therefore important to document accu- 
rately the optic nerve head of a patient with 
glaucoma and to have a sensitive method of 
observation for the detection of changes. Optic 
nerve head topography can be documented by 
diagram’ or by stereoscopic photography.’ Disk 
diagrams, however meticulously drawn, can- 
not capture all the details provided by good 
stereoscopic disk photographs. Stereoscopic 
photographs are three-dimensional disk finger- 
prints that allow better monitoring of patients 
with glaucoma. 

To compare a patient’s optic nerve head with 
previously taken slide disk photographs, the 
physician must carry a visual imprint of the 
findings to the remote slide viewer. The detec- 
tion of subtle glaucomatous progression is de- 
pendent on the observer's memory. The great- 
er the elapsed time between disk and slide 
visualization, the greater the observer error. 
One should strive for simultaneous comparison 
between past disk photographs and a current 
disk examination. I have found a compact ster- 
eoscopic viewer (Deep-Vue Corporation, Sun 
City, Arizona) helps accomplish this. The light- 
weight viewer measures approximately 5 x 4 x 
1% inches, is made of plastic, and operates on 
batteries. The stereoscopic disk slides can be 
viewed as mounted stereoscopic pairs in masks 





Fig. 1 (Dobrogowski). Simultaneous comparison of 
the optic disk to a disk photograph using the direct 
ophthalmoscope and slide viewer. 
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Fig. 2. (Dobrogowski). Comparing the 90-diopter 
view of an optic disk to stereoscopic disk photo- 
graphs. 


or as two independent slides as part of a stereo- 
scopic pair. 

The viewer can be used to compare previous 
stereoscopic disk photographs with the optic 
nerve head examined by direct ophthalmosco- 
py, fundus contact lens, or 90-diopter lens. 
Simultaneous comparison is possible by look- 
ing with one eye through the direct ophthalmo- 
scope at the patient’s disk, while looking 
through one of the viewer's eyepieces with the 
other eye. By alternately suppressing either 
eye, direct comparison is achieved. For exam- 
ple, if examining the patient’s left optic nerve 
head, the ophthalmologist observes the pa- 
tient’s disk with the left eye and looks through 
the viewer with the right eye (Fig. 1). The 
three-dimensional image of the optic nerve 
head seen with the fundus contact lens or 
90-diopter lens can be rapidly compared to 
stereoscopic disk photographs by turning away 
from the slit-lamp oculars and toward the view- 
er, Which is held in the physician’s free hand 
(Fig. 2). For the 90-diopter lens, the slides 
should be reoriented to match the inverted 
image formed by this lens. 
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Ocular Anomalies in Abdominal 
Muscle Deficiency Syndrome 


Pavan Shorey, M.S., 
and Grace Lobo, M.S. 


Department of Ophthalmology, Goa Medical Col- 
lege. 
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403001. 

Abdominal muscle deficiency syndrome (also 
called prune belly syndrome) consists of a triad 
of congenital deficiencies: absence of abdomi- 
nal muscles, cryptorchism, and anomalies of 
the urogenital tract. Talipes equinovarus and 
pulmonary and gastrointestinal anomalies are 
also relatively common.: The incidence of the 
abdominal muscle deficiency syndrome has 
been estimated to be as high as one in 29,000 
live births.* 

Most of the case reports to date describe the 
urologic features of the syndrome. We studied 
a patient with abdominal muscle deficiency 
syndrome who had primary optic atrophy, 
microcornea, and persistent pupillary mem- 
branes. 

A 10-month old boy, in whom abdominal 
muscle deficiency syndrome had been diag- 
nosed, was referred to us for examination. The 
mother complained that the infant was unable 
to focus on her face or any object placed before 
him. 

The patient, born of nonconsanguineous par- 
ents, had an unremarkable birth and a normal 
brother and sister. His developmental mile- 
stones were delayed. Systemic examination 
showed dysplasia of the abdominal muscula- 
ture with distension of the right lateral side, 
bilateral cryptorchism, and bilateral moderate 
hydronephrosis. The patient also had talipes 
equinovarus of both feet (Fig. 1). 

On examination, there was no response to 
light stimulation. Fixation to light was absent 
and jerk nystagmus was seen on horizontal 
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Fig. 1 (Shorey and Lobo). Infant with deficient 
abdominal muscles, undescended testes, and talipes 
equinovarus. 


gaze. Anterior segment examination showed 
bilateral microcornea. The horizontal corneal 
diameter was 7 mm in each eye (Fig. 2). Persis- 
tent pupillary membranes were also seen but 
were not extensive. The direct and consensual 
pupillary reactions were slugglish. Primary 
optic atrophy and hypoplasia of the macula 
were seen in both eyes on ophthalmoscopy. 
Intraocular pressure was normal in both eyes. 
The infant was not cooperative for fundus pho- 
tography. No optic atrophy, craniofacial anom- 
aly, internal hydrocephalus, or related etiolog- 
ic factors were noted. 

This syndrome may be caused by a general 
disturbance of embryogenesis between six and 
ten weeks of gestation, which results in multi- 
ple system anomalies.* The development of the 
optic nerve, the visual pathways, and the cor- 
nea occurs during this period.’” It is possible 


Fig. 2 (Shorey and Lobo). Bilateral microcornea 
seen in the infant with abdominal muscle deficiency 
syndrome. 


that the ocular anomalies seen in our patient 
are a part of this disturbed embryogenesis. 
Although an aberration of the mesenchymal 
development is thought to be central to the 
findings in this syndrome,’ the involvement of 
the neuroectoderm in our patient suggests a 
wider disturbance of embryogenesis. In autop- 
sy series of this syndrome,’ the range of anom- 
alies and their incidence is much higher than in 
surviving patients, This higher incidence may 
reflect that multiple system anomalies, when 
present, are inconsistent with life. Hence, ocu- 
lar anomalies may have gone undetected in 
such patients. 

With improved management of the urologic 
aspects of this syndrome, more than 50% of 
these patients have extended life spans.' We 
suggest that patients with abdominal muscle 
deficiency syndrome routinely undergo an ocu- 
lar examination to determine if a relationship 
exists between the ocular anomalies and this 
syndrome. 
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A Nationwide Survey of the Use of 
Perfluoropropane and Sulfur 
Hexafluoride 


Jonathan S. Duerksen, M.D., 
Ray T. Oyakawa, M.D., 
and Marcos Lemor, M.D. 


Department of Ophthalmology, White Memorial 
Medical Center. 
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Boyle Ave., Los Angeles, CA 90033. 

The unique properties of expansion and per- 
sistence have made perfluoropropane (C,F,) 
and sulfur hexafluoride (SF,) increasingly use- 
ful in procedures that require retinal tampon- 
ade. In an effort to document and establish 
their use as the current standard of care, we 
conducted a nationwide survey to evaluate the 
extent to which these gases are used by vitreo- 
retinal specialists. 

A single-page survey was prepared and 
mailed to all 1,086 vitreoretinal specialists list- 
ed in the 1987-1988 American Academy of 
Ophthalmology Biographical Membership Di- 
rectory and Resource Manual. Questions per- 
tained to the location of gas use (office or 
hospital), type of hospital if used at that loca- 
tion (private, university, county, or veterans/ 
military-related), and practice affiliation of 
each specialist (private, university, health 
maintenance organization). 

The chi-square statistical method was used to 
analyze the data for goodness of fit when deal- 
ing with a single variable and in contingency 
table analysis to determine the independence 
of two variables. 

A total of 674 (62.1%) responses were re- 
ceived. Of these, 42 were not used because the 
respondents were not vitreoretinal specialists 
even though so listed in the resource manual, 
were not doing retinal detachment procedures, 
or had retired. Three surveys were returned 
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because of incorrect address or inability to 
forward. 

Of the 632 usable responses, 458 (72.5%) 
specialists reported using C.F, or SF, in the 
treatment of vitreoretinal disease. Use of each 
gas in the office location was nearly equal, with 
C.F, used by 229 (36.2%) specialists and SF, by 
230 (36.4%). Use of each gas at the hospital 
location was greater than that at the office, with 
C.F, used by 320 (50.6%) specialists (P < .001) 
aad SF, by 384 (60.8%) (P < .001). The SF, was 
used significantly more at a hospital than C,F,. 

Pooled contingency table analysis showed 
that C.F, was used consistently more in the 
university practice setting both at the office (P 
< 001) and hospital (P < .001) locations when 
compared with the private and health mainte- 
nance organization practice settings. Similar 
analyses showed that SF, was also used more at 
the office location in the university practice 
setting (P < .005). When we compared the use 
of SF, between the different practice settings at 
the hospital location, no significant difference 
was observed (P > .10) (Table). 

Preference for gas usage among the different 
hospital settings was also surveyed. We found 
that both gases were more frequently used at 
the private hospital when compared to the 
university, county, or veterans hospital set- 
ting. Moreover, at the private hospital, SF, was 
used to a greater extent than C,F, whereas no 
difference was observed within the other hos- 
pital settings. 

In a recent study, Gardener and associates’ 
reviewed the extent and current indications for 
use of air and expansible gases by a select 
group of retinal surgeons. Our survey encom- 


TABLE 
USE OF EACH GAS IN EACH PRACTICE TYPE AT 
OFFICE AND HOSPITAL LOCATIONS* 





CaFa SFe 

LOCATION PRACTICE TYPE NO. (%)} NO. (%} 
Office Private 167 (34.8) 169 (35.2) 
University 75 (52.4) 70 (49.0) 
H.M.O. 9 (29.0) 10 (32.3) 
Hospital Private 238 (49.6) 300 (62.5) 
University 99 (69.2) 101 (70.6) 
H.M.O. 17 (54.8) 20 (64.5) 





*Based on number of specialists in each practice type as 
follows: private, 480; university, 143; health maintenance organi- 


zation (H.M.O.), 31. 
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passes a much larger population. We also re- 
port the amount of gas usage in various loca- 
tions and practice settings to define more 
accurately their extent of use. We believe our 
survey, being the largest to date, documents 
the widespread use of C,F, and SF, across the 
country, and could provide the basis for estab- 
lishing their use as the current standard of 
care. 
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Endogenous Orbital Cellulitis and 
Endogenous Endophthalmitis in 
Subacute Bacterial Endocarditis 
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King To, M.D., 

Daniel J. Coden, M.D., 

and Sandra Ahn-Lee, M.D. 

el eel aie of Ophthalmology, Oculoplastic and 
Orbital Service, Lenox Hill Hospital (A.H., K.T., 
D.J.C., and §S.A.-L.), Manhattan Eye, Ear, and 
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Orbital cellulitis usually occurs by direct in- 
oculation after penetrating trauma or by spread 
of infection from paranasal sinuses.' Although 
rare, infections of the orbit may be secondary to 
hematogenous spread.” We encountered a case 
of simultaneous endogenous endophthalmitis 
and endogenous orbital cellulitis caused by 
metastatic spread from subacute bacterial en- 
docarditis. 

A 53-year-old woman was referred because of 
decreased vision and proptosis of the left eye. 
She had been admitted three days earlier for 


low back pain associated with fever and chills. 
The patient’s medical history was significant 
for rheumatic heart disease, bilateral mastecto- 
mies for breast cancer, and chronic depression. 
The patient had been bedridden because of 
severe back pain for a week before admission to 
the hospital. 

On examination, visual acuity was R.E.: 20/20 
and L.E.: counting fingers. The fundus details 
were poorly visualized. The left pupil was 5 
mm in diameter and poorly reactive to light. 
The left eye was markedly proptotic with com- 
plete ophthalmoplegia. There was associated 
upper and lower eyelid swelling, conjunctival 
injection, and chemosis. The patient had a 
temperature of 104 F, with an increased white 
blood cell count. Computed tomography of the 
orbits showed no sinus disease. Blood cultures 
grew beta-hemolytic streptococci Group G. 

A regimen of intravenous penicillin G was 
started, with complete resolution of the prop- 
tosis and ophthalmoplegia within three days. 
As the orbital cellulitis was resolving, a small 
(about 10%) hypopyon developed in the left 
eye. The red reflex was also noted to have 
decreased, and visual acuity decreased to light 
perception. Ultrasound showed numerous 
Opacities in the vitreous body. The vitreous 
changes prevented visualization of the fundus. 

Because of the medical history and presence 
of a holosystolic murmur on physical examina- 
tion, an echocardiogram was done. The study 
showed aortic valvular disease, which along 
with the results of blood culture was consistent 
with a diagnosis of subacute bacterial endocar- 
ditis. The patient’s low back pain was caused 
by septic emboli, resulting in a pyogenic 
sacroiliitis. The endophthalmitis was presumed 
to be caused by septic emboli. The patient 
underwent vitrectomy with administration of 
intraocular antibiotics. Cultures of the vitreous 
were positive for streptococcus Group G. Visu- 
al acuity, however, never improved. 

Meningitis, endocarditis, and urinary tract 
infections are the most common foci of infec- 
tion associated with metastatic endophthalmi- 
tis.” However, concurrent endophthalmitis and 
orbital cellulitis caused by subacute bacterial 
endocarditis is unusual. Hematogenous metas- 
tasis of an infection to the eye or orbit should 
always be included as part of a complete differ- 
ential diagnosis in debilitated patients with 


decreased vision or proptosis. Early recogni- 


tion and appropriate management of such cases 
may improve the visual prognosis in these 
patients. | 
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36th at Spruce, Philadelphia, PA 19104. 

Human immunodeficiency virus-1 (HIV-1) 
causes acquired immunodeficiency syndrome 
(AIDS) by selectively depleting the T4 helper 
cells in infected individuals. AIDS is also asso- 
ciated with a variety of neurologic and ocular 
abnormalities. HIV-1 has been isolated from 
such diverse tissues as peripheral mononuclear 
cells, bone marrow, lymph nodes, spleen, plas- 
ma, semen, saliva, tears, cornea, and retina.’” 
The most common ocular lesions in AIDS are 
cotton-wool spots and cytomegalovirus retini- 
tis. These ocular disorders are either the result 
of direct infection of ocular cells by HIV or may 
involve interactions with other infectious 
agents such as cytomegalovirus. In an effort to 
elucidate the type of ocular tissues that are 
reservoirs for HIV replication, we carried out 
virus isolation from ocular tissues of a patient 
with AIDS. 

Eyes were obtained during postmortem ex- 
amination within two hours of death. The left 
eye was dissected to separate cornea, retina, 


sclera, vitreous, and aqueous humor. It had a 
clear lens and no retinal detachment. The right 
eye contained a cataractous lens, total retinal 
detachment, and a pale cupped disk. The vitre- 
ous was clear. There was generalized diffuse 
atrophy and thinning of the retina, which in 
some areas was thinned to a fine acellular 
strand. Clusters of degenerating nuclei of the 
neurosensory retina were observed, but no 
viral inclusion bodies could be identified. The 
retinal pigment epithelium showed patchy are- 
as of atrophy and hyperplasia. The optic nerve 
was atrophic with gliosis and thickening of the 
pial septa. 

Since the HIV antigen has been detected in 
vitreous humor,’ we attempted HIV isolation 
from vitreous humor. Phytohemagglutinin- 
stimulated peripheral blood lymphocytes from 
a healthy HIV-seronegative donor were cul- 
tured with vitreous humor. Culture superna- 
tants were tested every three days for the 
production of HIV by reverse transcriptase as- 
say using poly (rA). (dT) as the template 
primer and Mg” as the divalent cation. Periph- 
eral blood lymphocytes cultured with vitreous 
humor showed 82,000 counts per minute of 
reverse transcriptase activity at the end of three 
weeks. Both cornea and retinal tissues showed 
16,800 and 41,900 counts per minute of reverse 
transcriptase activity, respectively, upon cul- 
turing. The plasma showed viral antigen by 
enzyme immunoassay and registered 103,400 
counts per minute of reverse transcriptase ac- 
tivity upon culturing with peripheral blood 
lymphocytes. 

We also transmitted HIV present in the cul- 
ture supernatant by inoculating fresh peripher- 
al blood lymphocytes. HIV in the medium was 
confirmed by nucleic acid hybridization analy- 
sis. The pelletted virus from the culture was 
dissolved in 10 mM Tris, pH 7.5, and 0.5 mM 
heat-inactivated edetic acid, spotted onto a 
nitrocellulose filter, and hybridized to a full- 
length HIV probe.’ The virus from all the cul- 
tures hybridized efficiently to the probe indi- 
cating that the virus isolated from the ocular 
tissues was HIV-1. 

Our study indicates that HIV can be isolated 
from different ocular tissues including vitreous 
humor. The previous inability to isolate the 
virus from vitreous humor** may have resulted 
from the lack of receptiveness of the cells used 
for virus replication. HIV-1 has been shown to 


exhibit extensive heterogeneity.° The evolution 


of the virus in vivo may alter the tropism, ie 
cytopathic effects, and replication rate of the 
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virus. Further study is needed to characterize 
HIV-1 from different tissue sources. 
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Neurologic dysfunction is commonly recog- 
nized in patients with the acquired immunode- 
ficiency syndrome (AIDS). Reported incidence 
is approximately 40% in clinical studies of adult 
patients.’ Neuropathologic abnormalities on 
postmortem examination, however, have been 
detected in 70% to 80% of patients afflicted with 
AIDS.’ About 10% of cases will first manifest as 
a neurologic disorder.” We examined a young, 
healthy man who developed an isolated ho- 
monymous hemianopsia, which was followed 
by rapid neurologic and systemic deterioration 
as a result of the human immunodeficiency 
virus (HIV). 

A 34-year-old healthy man developed inter- 
mittent and then persistent left-sided visual 
dysfunction over a six-week period. There was 
no associated headache, extremity weakness or 
numbness, diplopia, malaise, Lhermitte’s sign, 
or Uhthoff’s symptom. Primary syphilis had 
been diagnosed ten years earlier and the pa- 
tient was treated with intramuscular penicillin. 
Results of physical examination were normal. 
Neuro-ophthalmic examination showed a total 
left homonymous hemianopsia with macular 
splitting on kinetic Goldmann perimetry (Fig. 
1). Visual acuity, color vision, pupils, fundi, 
and optokinetic nystagmus were normal. Mag- 
netic resonance imaging showed multiple areas 
of abnormal signal primarily affecting the white 
matter of the right parieto-occipital lobe (Fig. 
2), with punctate abnormalities seen in the 
internal capsule, right thalamus, splenium of 
the corpus callosum, and frontal lobes. Cere- 
bral vasculitis or demyelinating disease were 
suspected. Results of lumbar puncture, serum 
screening for systemic vasculitis, Lyme titer, 
chest x-ray, and repeat neurologic and physical 
examinations were unremarkable. The patient 
was clinically stable for the next two months 
after which he developed extremity weakness, 
unsteady gait, difficulty with concentration, 
and slurred speech. Computed tomography 
showed weli-circumscribed, lucent white mat- 
ter lesions suggestive of progressive multifocal 
leukoencephalopathy. Antibodies for HIV were 
positive. Although the patient was treated with 
zidovudine and for central nervous system tox- 
oplasmosis and syphilis, there was progressive 
neurologic deterioration and pneumocystis 
pneumonia supervened. He died approximate- 
ly four months after the onset of isolated visual 
symptoms. 

Neurologic disorders in AIDS may be caused 
by HIV itself or other opportunistic infections, 
including toxoplasmosis, cryptococcosis, syph- 











Vol. 108, No. 2 Letters to the Journal 


199 

















Keo? 


a 










ig 


RY 
ae 
OS 











oe 


















oe 


Q 






if 







ae. 















ve T. Or 
=i 
AN 


Bie 







N 






SE 
X 








Fig. 1 (Slavin, Mallin, and Jacob). Kinetic Goldmann visual fields showing complete left homonymous 


hemianopsia with macular splitting. 


ilis, cytomegalovirus, progressive multifocal 
leukoencephalopathy, or neoplasms such as 
primary central nervous system lymphoma. 
Progressive multifocal leukoencephalopathy’’ 





is a viral infection (papovavirus JC) of the 
central nervous system resulting in demyelin- 
ating lesions with a characteristic but nonspe- 
cific appearance on computed tomography. Be- 





Fig. 2 (Slavin, Mallin, and Jacob). T.-weighted axia] magnetic resonance image through visual cortex (left) 


shows abnormalities of the white matter of the right parieto-occipital lobes sparing the adjacent cortical mantle. — 


A higher section (right) shows other scattered focal lesions. 
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fore the early 1980s, it was most commonly 
seen in patients with immune deficiency 
caused by chronic lymphocytic leukemia, and 
Hodgkin’s and non-Hodgkin’s lymphoma. 
Common symptoms of progressive multifocal 
leukoencephalopathy include intellectual im- 
pairment, aphasia, memory disturbance, py- 
ramidal tract dysfunction, and homonymous 
hemianopsia. Neurologic deterioration is often 
rapid, and death ensues within months. There 
is no effective therapy. Opportunistic infec- 
tions in AIDS should be added to the list of 
differential diagnoses in patients with the sole 
finding of homonymous hemianopsia. 
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Removal of proliferative membranes from the 


retinal surface during vitreous surgery is im- 
portant for successful repair of complicated 





Figure (Han and Abrams). Orthogonal views of 
illuminated vitreoretinal blade. 


retinal detachments resulting from prolifera- 
tive diabetic retinopathy and proliferative vit- 
reoretinopathy. In many cases delamination of 
the proliferative membranes is required to re- 
lieve retinal traction. Frequently a bimanual 
technique is performed by using scissors in one 
hand and an illuminated instrument that can 
engage and elevate the membrane in the other 
hand. Although illuminated membrane picks 
allow limited manipulation of membranes, 
greater control can be achieved by grasping the 
membrane with forceps and exerting force in 
various directions to expose the proper surgical 
plane for sharp dissection. Because adequate 
illumination of the surgical plane may be diffi- 
cult without a handheld endoilluminator, we 
developed an illuminated vitreoretinal blade* 
that can be used to illuminate and delaminate 
proliferative tissue simultaneously from the 
retinal surface while grasping it with intraocu- 
lar pic-forceps.’ The illuminated blade (Figure) 
is 20 gauge in diameter, and consists of a 
monofilament acrylic optical fiber housed with- 
in stainless steel. An extension of the stainless 
steel housing is fashioned into a blade, the 
plane of which is angled 45 degrees to the axis 
of the fiber. The rounded contour of the end of 
the blade reduces inadvertent penetration of 
the retina. Both the sides and the end of the 
blade are sharpened to allow cutting of tissue 
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*The instrument is available from Trek Products, 
Mukwonago, Wisconsin, 








Vol. 108, No. 2 


from various directions. The illuminated blade 
can be adapted to the currently available light 
sources for endoillumination. 

We found the illuminated blade to be espe- 
cially useful for en bloc excision of diabetic 
membranes.” The blade can be used as a pick to 
elevate fibrovascular tissue into the jaws of the 
pic-forceps, and as a blade to transect its at- 
tachments to the retina with a stroking motion 
tangential to the retinal surface. The technique 
of simultaneous handheld endoillumination, 
sharp dissection, and forceps manipulation al- 
lows easier identification of the desired surgical 


- plane and reduces the likelihood of iatrogenic 


retinal breaks compared to the conventional 
technique of scissors dissection. 
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Epidemic nephropathy is caused by the 
Puumala virus! and is transmitted mainly by 
rodents. The disease usually begins with high 
fever, nausea, backache, headache, oliguria- 
polyuria accompanied by proteinuria, and he- 
maturia.” 

The most common ocular symptoms of epi- 
demic nephropathy are transient myopia, ede- 
ma of the eyelids, and injection and bleeding in 
the conjunctiva.” In some cases acute glaucoma 
and flare in the anterior chamber are also re- 
ported.’ Pupillary atrophy resulting from iritis 
may also accompany epidemic nephropathy.’ 
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In 1987, 29 cases of epidemic nephropathy 
were managed in our hospital, which serves 
250,000 people. The incidence of diagnosed 
cases was about 1/10,000. Twenty-six of the 
patients were male. The patients ranged in age 
from 15 to 54 years in 28 cases. 

We treated a 35-year-old woman whose 
symptoms were acute high fever, nausea, vom- 
iting, oliguria, and backache. The Puumala 
virus antibodies in the first blood test were 1:80 _ 
and in a second test ten days later 1:320. One 
year earlier the patient had incurred slight 
encephalitis after a respiratory infection. Dur- 
ing and after that disease she had no ocular 
symptoms and pupillary reactions were nor- 
mal. 

Four days after the first symptoms distance 
vision was blurred, first in the left eye and 
thereafter in the right eye. In the subsequent 
examination there was —4.0 diopters of myopia 
in both eyes. There was a slight injection of the 
bulbar conjunctiva in both eyes and a slight 
tenderness in the left eye. There was a slight 
flare in both anterior chambers, more pro- 
nounced in the left. The ocular tension was 15 
mm Hg in both eyes. The right pupil responded 
normally to light and convergence, both direct- 
ly and consensually. The diameter of the left 
pupil was 8 mm and a tonic pupillary reaction 
(Adie’s pupil) was found. Dexamethasone eye- 
drops were instilled every second hour during 
the day and dexamethasone ointment was used 
at night. Two days later the refraction was —2.5 
diopters in the right eye and —2.0 diopters in 
the left eye. The flare in the anterior chamber 
had disappeared. Dexamethasone was gradual- 
ly discontinued. Tendon reflexes were normal 
and no other abnormal findings were noted on 
neurologic examination. 

In the follow-up examination 45 days after 
the onset of the disease, the patient still report- 
ed photophobia and symptoms of eye strain 
when reading. Refraction was R.E.: +0.5 +0.5 
x 180 and L.E.: +0.75 +1.00 x 180. Visual 
acuity was 20/20 in both eyes. There was no 
flare in the anterior chamber and ocular tension 
was normal. Accommodation was equal. The 
left pupil was 1 mm larger than the right pupil, 
and there was a slow reaction to light both 
directly and consensually but no manifest reac- 
tion to convergence was seen. In a dark envi- 
ronment both pupils were sometimes equaland _ 
sometimes the left was larger. A drop of 1% 


homatropine caused symmetric pupillary dila- 


tation to 9 mm in both eyes. One drop of 2% _ 
pilocarpine instilled in both eyes thereafter E 
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caused symmetric pupillary constriction to 7 
mm within 30 minutes. 

Five months later the pupillary status was 
unchanged. There were no visible differences 
in pupillary structure or in the pupillary 
sphincters. One drop of 0.15% pilocarpine was 
instilled in each eye to demonstrate supersensi- 
tivity but no visible reaction in either eye was 
seen. 

The tonic pupillary reflex appears to be con- 
nected with acute epidemic nephropathy. It is 
thought that acute myopia in connection with 
epidemic nephropathy is caused by edema in 
the ciliary body with relaxation of the zonulae 
and protrusion of the lens.’ In this case epi- 
demic nephropathy caused a lesion in the para- 
sympathetic nerves in the ciliary ganglion or 
peripheral to it and a tonic pupillary reflex. 
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A 24-year-old man came to us because of a 
shadow slightly temporal to the center in his 
left eye, which had been present for two days. 
Ocular history was unremarkable. Uncorrected 
visual acuity was 20/20 in both eyes. Results of 
anterior segment examination were normal. 
Fundus examination showed bilateral large op- 
tic nerve head drusen, marked tortuosity of the 
retinal vessels, and normal maculae. The right 
fundus was otherwise normal. In the left fun- 
dus a peripapillary serous detachment of the 
sensory retina was observed, with a super- 
onasal extension (Fig. 1). A small yellow sub- 
retinal spot was observed in this extension, but 
no hemorrhages were seen. Two cilioretinal 
arteries, one located nasally and the other tem- 
porally, were noted. Fluorescein angiography 
showed autofluorescence of the disk drusen, 
and the superior retinal arteries were seen to 
originate from the cilioretinal arteries. A bright 
hyperfluorescent spot was seen superonasal to 
the disk, corresponding to the yellow spot 
noted on ophthalmoscopy, surrounded by a 
few spots of hypofluorescence (Fig. 2). In the 
late frames there was staining of the subretinal 
fluid around the leak. An atypical form of 
central serous chorioretinopathy was diag- 
nosed and the hyperfluorescent spot was inter- 
preted as the retinal pigment epithelium defect 
responsible for the leakage. A low-intensity 
laser treatment was applied to the spot (five 
applications of blue-green argon laser, 150-um 
size, 0.2 second, 200 mW). When the patient 
was seen again ten days later he reported that 





Fig. 1 (Moisseiev, Cahane, and Treister). Peripapil- 
lary serous retinal detachment. The drusen are ob- 
scured by the fluid. 
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Fig. 2 (Moisseiev, Cahane, and Treister). Fluores- 
cein angiography. A bright hyperfluorescent spot is 
seen superonasally to the disk. 


the scotoma had disappeared five days after 
treatment. Visual acuity was 20/20 in both eyes. 
Almost all the subretinal fluid was absorbed. 
Fluorescein angiography confirmed that the 
treated area no longer leaked. Follow-up for ten 
months was uneventful. 

Vascular tortuosity and cilioretinal arteries 
are common in eyes with disk drusen.’ Howev- 
er, in this case the cilioretinal arteries were 
responsible for supplying the entire superior 
half of the retina, and this is rare even in eyes 
with disk drusen. 

Most of the cases where disk drusen are 
associated with acute visual symptoms result 
from peripapillary choroidal neovasculariza- 
tion with subretinal hemorrhages.” In our pa- 
tient the exudation was not from a subretinal 
membrane, but from a retinal pigment epitheli- 
um defect similar to that seen in central serous 
chorioretinopathy. The nasal location of the 
retinal pigment epithelium defect and the dra- 
matic response to photocoagulation were also 
unusual. 
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Two L-shaped silicone sponge exoplants have 
recently been developed that may assist in the 
repair of certain complicated retinal detach- 
ments. Sponges 3 and 4 mm in diameter and 40 
mm in length have narrow extensions that 
create an L-shaped contour in cross section 
(Fig. 1). 

These sponges were initially designed to as- 
sist in the closure of fishmouth retinal tears. 
After circumferential scleral buckling with a 
sponge exoplant, the retinal tear may settle 
with an elevated anterior flap and posterior 
radial folds that resist closure. The L-shaped 
accessory sponge allows the surgeon to broad- 
en the area of scleral indentation in the meridi- 
an of the retinal tear. A mattress suture is 
placed in the appropriate meridian and the 
accessory sponge is secured behind the encir- 
cling element with the extension inserted be- 
tween the sclera and sponge (Fig. 2). Further 
modification of the encircling element is unnec- 
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Fig. 1 (Snyder and associates). Cross-sectional di- 
mensions of the exoplant. Each sponge is 40 mm in 


length. 


























AMERICAN JOURNAL OF OPHTHALMOLOGY 





August, 1989 











Fig. 2 (Snyder and associates). Accessory sponge 
secured in the meridian of fishmouth retinal tear. 


essary. These accessory sponges have proven 
to be effective in closing fishmouth retinal tears 
in our practice over the past three years. 

We have also found these sponges to be a 
valuable adjunct with vitrectomy in our man- 
agement of proliferative vitreoretinopathy. 
Broad, high encircling buckles have been advo- 
cated in the management of proliferative vitre- 
oretinopathy.' Gravitational forces also influ- 
ence the structure of proliferative vitre- 
oretinopathy with the inferior retina being 
more involved.* In eyes that have had previous 
scleral buckling in which a broader higher 
buckling is desirable, we have placed the com- 
plete 40-mm length of accessory sponge adja- 
cent to the inferior scleral buckle. If a more 
posterior supplementation is desired, the ac- 
cessory sponge is placed posterior to the exist- 
ing scleral buckle. If there is anterior loop 
traction, the accessory sponge is secured ante- 
rior to the existing scleral buckle. After the 
existing scleral buckle has been mobilized, two 
horizontal mattress sutures with broad, secure 
scleral bites are placed in each quadrant 11 mm 
apart. The 40-mm length of the accessory 
sponge generally provides for 180 degrees of 
indentation. The use of the accessory sponge 
limits the manipulation of a previously proper- 
ly placed exoplant and provides a broader, 
higher scleral buckle in the inferior 180 degrees 
where proliferative changes are more pro- 
nounced. This technique has been used in com- 
bination with vitreous surgery for the manage- 


ment of over 100 cases of proliferative 
vitreoretinopathy. 
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The mandibulofacial dysostosis, or Collins- 
Franceschetti-Klein syndrome,’ is character- 
ized by marked malar and mandibular hypo- 
plasia, antimongoloid slant of the palpebral 
fissures, lower eyelid coloboma, and auricular 
malformations. Cleft palate and conductive 
deafness are also present in this condition. 

Mandibulofacial dysostosis is reported to 
have an autosomal dominant transmission with 
60% of the cases representing new mutations. 
In 1975, Johnston’? proposed that the syndrome 
is caused by a defect in the neural crest cells 
migration. 

Two girls, 14 and 16 years old, affected by 
mandibulofacial dysostosis, were referred to us 
for ophthalmologic examination. Craniofacial 
dysostosis was diagnosed in the first month of 
life in both girls. The probands were not rela- 
tives, and in both families no one else was 
affected by the same pathologic condition. The 
routine examination did not disclose any other 
abnormalities, except fora mild myopic error in 
the younger patient. Both patients had correct- 
ed visual acuity of 20/20. 
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Figure (Nucci and associates). Typical area of cor- 
nea guttata in the younger of two affected patients. 


To examine other neural crest derivatives we 
performed a specular microscopy of the corneal 
endothelial cells. In both cases it showed an 
irregular mosaic of hexagonal cells in addition 
to a typical area of cornea guttata (Figure), that 
we were not able to see on biomicroscopy. The 
endothelial cell count (2,465 cells/mm? in the 
younger patient and 2,472 cells/mm’ in the 
older one) was within normal] limits, as was 
the corneal thickness (472 pm in both subjects). 
Cornea guttata is now considered to be possibly 
caused by a neural crest defect,’ which is, as 
mentioned above, the same origin of mandibu- 
lofacial dysostosis. Additionally, Sulik and as- 
sociates* postulated recently that mandibulo- 
facial dysostosis occurs at the fourth week of 
gestation. This is the same period in which the 
first wave of neural crest cell migration takes 
place, the origin of the corneal endothelium.’ 

Our finding tends to confirm a common em- 
bryologic origin of the mandibulofacial dysos- 
tosis and cornea guttata, suggesting that ocular 
neurocristopathies should be looked for in pa- 
tients with mandibulofacial dysostosis. 
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Daily Refractive Changes Persisting 
After Radial Keratotomy 


Peter Wyzinski, M.D. 


Northwest Eye Center. 


Inguiries to Peter Wyzinski, M.D., Northwest Eye Cen- 
ter, 1700 Valley River Dr., Eugene, OR 97401. 

I had bilateral radial keratotomy in spring 
1985, hoping to obtain right emmetropia and a 
left postoperative residual myopia of 1.5 diop- 
ters. I was 38 years old and had 5 diopters of 
myopia in each eye. A central clear zone of 3.5 
mm was used. In the right eye 12 radial inci- 
sions were made; eight were made in the left 
eye followed by a secondary procedure of four 
additional radial incisions five months later. | 
refracted myself immediately after awakening 
each morning before any other activities by 
using the examining lane in my home, and then 
two and 12 hours later in my office under 
similar lighting conditions.’ 

My right eye responded with a large transient 
hyperopic shift peaking at two weeks and a 
generalized hyperopic trend beginning about 
six months postoperatively (Fig. 1). These two 
phenomena were superimposed on the daily 
changes in refraction, which decreased only 
slightly over the period studied. Three and one 
half years after radial keratotomy, the right eye 
refracts as +4.25 —2.00 x 95 = 20/30 one minute 
after opening the eyes in the morning and as 
approximately +3.25 —2.25 x 95 = 20/20 during 
most of the waking hours. Good uncorrected 
vision despite a large measured residual refrac- 
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Fig. 1 (Wyzinski). Right eye. Daily refractive 
changes (as spherical equivalent) after radial keratot- 
omy., Each point is the average of measurements 
taken on three consecutive days. 


tive error after radial keratotomy is not unusu- 
al. 

My left eye may have had a transient hyper- 
opic shift after the initial radial keratotomy, but 
no measurements were made at that time (Fig. 
2). A transient hyperopic shift did appear after 
the secondary radial keratotomy, but unlike the 
right eye, there was no trend to long-term 
hyperopia and no decrease at all in the ampli- 
tude of the daily refractive changes. Three and 
one half years after radial keratotomy, the left 
eye refracts as +0.50 —0.50 x 130 one minute 
after opening the eyes in the morning and as 
approximately —0.75 —0.75 x 140 during most 
of the waking hours. I can read Jaeger 1 print 
with this eye at all times. 

In the PERK study, eyes examined during 
office hours showed an average myopic shift of 
only 0.27 diopter.* About three fourths of my 
daily myopic shift occurs within the first two 
hours after arising from bed in the morning. If 
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Fig. 2 (Wyzinski). Left eye. Daily refractive chang- 
es (as spherical equivalent) after radial keratotomy. 
Each point is the average of measurements taken on 
three consecutive days. 


the full amplitude of this diurnal cycle is to be 
studied, first morning measurements are es- 
sential. 

Judging by the modest decrease in amplitude 
of the daily refractive changes over 3% years, 
they may well continue indefinitely. During the 
first hour after awakening, my left eye contrib- 
utes to clear distance vision. By the time Iam 
driving to work, the right eye has taken over 
the task of providing clear distance vision. I 
have no headache or eyestrain. I read the news- 
paper at breakfast, perform microsurgery, and 
drive at night without ever using spectacles or 
contact lenses, 


Prat Amy RAW ARNE Hitt tert a A PAH AAAA A trate lana AAAA rere seen, 


Sa lame ae mec Oe 


1. Wyzinski, P. W., and O’Dell, L. W.: Diurnal 
cycle of refraction after radial keratotomy. Ophthal- 
mology 94:120, 1987. 

2. Santos, V. R., Waring, G. O., IH, Lynn, M. J., 
Holladay, J. T., Sperduto, R. D., and the PERK 
Study Group: Relationship between refractive error 
and visual acuity in the prospective evaluation of 
radial keratotomy (PERK) study. Arch. Ophthalmol. 
105:86, 1987. 

3. Santos, V. R., Waring, G. O., Lynn, M.J., 
Schanzlin, D. J., Cantillo, N., Espinal, M. E., Gar- 
bus, J., Justin, N., and Roszka-Duggan, V.: Morn- 
ing-to-evening change in refraction, corneal curva- 
ture, and visual acuity 2 to 4 years after radial 
keratotomy in the PERK study. Ophthalmology 
95:1487, 1988. 


ponasa 


Orbital Hemorrhage in a Newborn 


Michelle Munoz, M.D., 
and Robert Weatherhead, M.D. 
King Khaled Eye Specialist Hospital. 


Inquiries to Michelle Munoz, M.D., clo Medical Library, 
King Khaled Eye Specialist Hospital, P.O. Box 7191, 
Riyadh, 11462, Kingdom of Saudi Arabia. 

Unilateral proptosis has been described in 
association with embryologic malformations in 
the orbit, such as a dermoid cyst or teratoma; 
with congenital neoplasms such as retinoblas- 
toma, rhabdomyosarcoma, or neuroblastoma; 
and with vascular malformations such as 
hemangioma or lymphangioma.' We encoun- 
tered a case of orbital hemorrhage producing 
unilateral proptosis in a newborn. 
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Fig. 1 (Munoz and W 


atherhead). Top, The patient 
preoperatively; bottom, four months after surgery. 


The patient was a 4-day-old boy who had 
right proptosis since birth (Fig. 1). He was the 
full-term product of an uncomplicated preg- 
nancy and vaginal delivery in which no forceps 
had been required. No amniocentesis had been 
performed during the gestation period. There 
was no family history of blood dyscrasias or eye 
tumors. 

During our examination we found a right 
proptosis of 4 mm without pulsations or bruits. 
There was resistance to retropulsion. Pupils 
were equal, with no relative afferent pupillary 
defect, and results of slit-lamp examination 
were normal. There was mild limitation to ele- 
vation in the right eye. The posterior poles 
were normal and cycloplegic refraction was 
+1.50 sph in both eyes. The laboratory test 
results for urinalysis, hematology, and coagu- 
lation studies were normal. A pediatric exami- 
nation disclosed no abnormality. 

An echographic examination demonstrated a 
superior orbital mass with medium to low re- 
flectivity and sound attenuation. No calcium 
was identified. Computed tomography of the 
orbits disclosed a large homogeneous mass in 
the right upper orbit, with extraconal and intra- 
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Fig. 2 (Munoz and Weatherhead). Axial computed 
tomography of orbits shows right extraconal and 
intraconal mass. 


conal extension, and only slight enhancement 
of the mass when contrast material was used 
(Fig. 2). 

To exclude the possibility of a neoplasm we 
explored the orbit by using an anterior 
infrabrow approach. A defect in the periosteum 
of the superior orbital roof was found. It was 
associated with an old orbital hematoma with 
clotted blood products, possibly a subperioste- 
al hemorrhage that had leaked into the orbit. 

The proptosis resolved in the immediate 
postoperative period. Serial standardized ul- 
trasound examinations have not disclosed any 
orbital pathologic conditions in the last four 
months. 

The most common cause of orbital hemor- 
rhage is trauma.” Even after uneventful deliver- 
ies, neonates can have retinal hemorrhages 
that are probably the result of birth trauma. 
Possibly birth trauma could produce an orbital 
hemorrhage. 

The possibility of a hemorrhagic diathesis of 
the newborn can be excluded if the child has a 
normal bleeding time, or has been given intra- 
muscular vitamin K injections in the nursery. 
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Usually bleeding from other areas occurs as 
well, 

A small vascular malformation unidentified 
by ultrasound has not been excluded in our 
patient, yet the absence of a recurrence to date 
is encouraging. The six-month follow-up peri- 
od, however, is short. No invasive investigative 
procedures have been considered at this time in 
the absence of new signs. It has been suggested 
that magnetic resonance imaging might be use- 
ful in the diagnosis of blood products in the 
orbit since they have a typical picture. Chronic 
hematic cysts occur more commonly in children 
and can be detected by magnetic resonance 
imaging." 

An orbital hematoma should be suspected in 
a newborn with unilateral proptosis, despite 
the absence of clotting or vascular disorders, or 
with a history of uncomplicated delivery. Mag- 
netic resonance imaging might help in the diag- 
nosis and possibly avoid the necessity of surgi- 
cal intervention, since orbital hematomas often 
resolve spontaneously. 
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An Alternative Needle for Frontalis 
Suspension 


Anthony R. Caputo, M.D., 
Suqin Guo, M.D., 
and Rudolph Wagner, M.D. 


Pediatric Ophthalmology, Eye Institute of New Jer- 
sey. 


Inquiries to Anthony R. Caputo, M.D., Department of 
Pediatric Ophthalmology, Eye Institute of New Jersey, 15 
S. Ninth St., Newark, NJ 07107. 


Frontalis suspension involves suspending 
the eyelid from the eyebrow with suture or 
fascia lata passed subcutaneously in a single 
(for infants) or double rhomboid configura- 
tion.'* The main indication for this operation is 
a large congenital blepharoptosis with minimal 
levator muscle function.'° 

The Wright fascia needle has been used for 
frontalis suspension for years.'” We used an 
abdominal needle with a 3/8 circle cutting as an 
alternative to the fascia needle. The needle 
(size 2 or 3) is 4cm in length, % cm in maximum 
diameter (Fig. 1). The tissue damage and post- 
operative reaction are reduced since the ab- 
dominal needle is sharper and smaller than the 
Wright fascia needle. In infants and small chil- 
dren with congenital blepharoptosis the ab- 
dominal needle is more efficient since their 
short and small eyelids make it difficult to use 





ea 
Fig. 1 (Caputo, Guo, and Wagner). Placement of 
fascia lata using an abdominal needle. 
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the Wright fascia needle. It is also useful in 
patients who have previously undergone 
blepharoptosis surgery. The eye of the Wright 
needle is located at the pinpoint, whereas the 
eye of the abdominal needle is at the opposite 
end. This allows the abdominal needle to pass 
through the tissue and make a tissue track for 
the fascial strip. Less damage occurs in the 
fascia itself. 

Although many different materials have been 
used to suspend eyelids, fascia lata has proven 


=: to be the most successful.** Fascia lata is pre- 
ferred to synthetic suture since the latter pro- 
duces a high incidence of granuloma formation 
and recurrence of the blepharoptosis.'4 We 
- used irradiated fascia lata from the Eye Bank of 


=- Wills Eye Hospital with satisfactory results. 
Two strips of fascia lata were used for each 
eyelid. They were placed by using the abdomi- 
nal needle (Fig. 2). 

Granuloma and abscess around the knots in 
the eyebrow have been reported to be one of 
the common complications of fascia use. Rea- 
soning that the ends of the fascia not properly 
knotted and buried may be responsible for this, 
one of us (A.R.C.) created split fascia knots in 
eyebrow incisions. The fascia strips at medial 
and lateral eyebrow incisions are split after the 
double rhomboids configuration is completed. 
The split four ends of the fascia in each incision 
were double knotted with a piece of suture laid 
beneath and on top of them (Fig. 2). The knots 





Fig. 2 (Caputo, Guo, and Wagner). The two fascia 
strips are passed under the skin in the directions of 
the arrows to complete the two loops. The ends of the 
split fascia are knotted at the medial and lateral brow 
incision. 


were deeply buried in the tissue of the eye- 
brow. We found that the split fascia knots are 
smaller and easier to tie than those of the 
nonsplit fascia. In infants and small children a 
single rhomboid configuration was used.' 

Ten patients from our institution were in- 
cluded in our study. Seven patients had con- 
genital blepharoptosis with less than 4-mm 
levator function and two had an associated 
Marcus Gunn jaw-winking phenomenon. `- 
There were no surgical complications in our ` 
patients. 
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Trabecular Repopulation by Anterior 
Trabecular Meshwork Cells After Laser 
Trabeculoplasty 


EDITOR: 
In the article “Trabecular repopulation by 
anterior trabecular meshwork cells after laser 
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trabeculoplasty,” by T. S. Acott, J. R. Sam- 
ples, J. M. B. Bradley, D. R. Bacon, S. S. 
Bylsma, and E. M. Van Buskirk (Am. J. Oph- 
thalmol. 107:1, January 1989), the authors 
should be commended for carrying out a well- 
designed study that supports the hypothesis 
that laser trabeculoplasty stimulates trabecu- 
lar cells to repopulate. By using explants for 
this study, the investigators were able to sim- 
plify the system and to isolate the trabecular 
meshwork from the vascular system and the 
mechanical support of the ciliary body. Al- 
though this system helped to identify the 


. process of trabecular cellular division by elim- 
inating the role of wandering histiocytes, cau- 
tion must be taken in the interpretation of 
this important data regarding the mechanism 
of action of argon laser trabeculoplasty in 


glaucoma. 

In live monkey eyes we reported extensive 
biologic activity of the trabecular meshwork in 
response to laser trabeculoplasty.' Several 
weeks after laser treatment, herniations and 


vacuolizations of the juxtacanalicular tissue 

= were evident in the nontreated areas and 

- „these pouches were infiltrated by chronic in- 
flammatory cells, including plasma cells. Al- 
though the role of these cells is unclear, it 


seems that the integrity of the vascular sys- 
tem and apparently of the ciliary body-tra- 


© -becular meshwork complex are important for 
= the hypotensive action of laser trabeculo- 
plasty. Although these two important factors 

_ are absent in the explant system, it still may 
_be possible to draw conclusions regarding re- 
gional differences in cellular division. There- 
<= fore, I congratulate the authors for adding 

` another aspect to the complex issue of biolog- 


ic behavior of the trabecular meshwork in re- 
sponse to laser therapy. A comprehensive un- 
derstanding of the mechanism of action of 
laser trabeculoplasty in glaucoma will require 
more in vivo studies. 
SHLOMO MELAMED, M.D. 
Tel Hashomer, Israel 
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Reply 


EDITOR: 

We entirely agree with Dr. Melamed’s as- 
sessment both of the advantages of the organ 
culture system and with the obvious need to 
extend the studies to an in vivo, in situ mod- 
el. We reported results that are consistent 
with our organ culture studies of in vivo stud- 
ies in the cat at the recent Association for 
Research in Vision and Ophthalmology meet- 
ing. We have not suggested that trabecular 
repopulation is the only mechanism of laser 
trabeculoplasty, but rather a component of 
the biologic response of the trabecular mesh- 
work to laser. 


TED S$. ACOTT, Ph.D. 

JOHN R. SAMPLES, M.D. 

JOHN M. B. BRADLEY, B.S. 
DAVID R. BACON, B.S. 

STEPHEN S. BYLSMA, B.S. 

E. MICHAEL VAN BUSKIRK, M.D. 
Portland, Oregon 


Immunohistologic Findings and Results 
of Treatment With Cyclosporine in 
Ligneous Conjunctivitis 


EDITOR: 

In the article ““‘Immunohistologic findings 
and results of treatment with cyclosporine in 
ligneous conjunctivitis,” by E. J. Holland, 
C.-C. Chan, T. Kuwabara, A. G. Palestine, 

J. J. Rowsey, and R. B. Nussenblatt (Am. J. 
Ophthalmol. 107:160, February 1989), the au- 
thors describe the beneficial effects and 
immunohistochemical findings in two patients 
with ligneous conjunctivitis following topical 
application of 2% cyclosporine, 20 mg/ml. 
Their dosage ranged from hourly to every six 
hours. Additionally, they reported the ab- 
sence of any detectable systemic blood levels 
of cyclosporine and concluded that its effect 
was primarily local. 

We reported’ the beneficial effects of topical 
cyclosporine in a series of 11 high-risk corneal 
allograft recipients at the Association for Re- 
search in Vision and Ophthalmology and at 
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the American Academy of Ophthalmology 
1988 meeting. The loading dose was one drop 
“every two hours while awake for four days, 
= beginning 24 to 48 hours preoperatively. Sub- 

“sequently, all patients were treated with one 

drop of cyclosporine and one drop of topical 

prednisolone acetate 1% four times a day for 
the first three months. The dosage was then 
gradually reduced, based on the clinical re- 
sponse. Ten of the 11 grafts remained clear at 

-a mean follow-up of 16 months (range, six to 
=< 24 months). Using a modified high perfor- 
= =o o mance liquid chromatography assay we ob- 

_ tained low but detectable systemic whole 
~ blood levels (14 to 64 ng/ml) on three separate 
~ occasions. 

Cyclosporine is a powerful immunosuppres- 
sant with known morphologic and functional 
nephrotoxic side effects associated with high- 
er systemic levels. Our findings of systemic 
cyclosporine levels following topical adminis- 
tration suggest that long-term topical therapy 
must be carefully evaluated before recom- 
mending its use for chronic ophthalmic dis- 
ease. Our preliminary work in high-risk cor- 
neal transplants suggests that long-term 
therapy is necessary to maintain immunosup- 
pression. 

Clinical therapeutic blood levels of cyclo- 
sporine are routinely measured by either high 
performance liquid chromatography or radio- 
immunoassay (polyclonal). The usual detec- 
tion limit of both the polyclonal radioimmu- 
noassay and high performance liquid 
chromatography is on the order of 50 ng/ml." 
Using standard assays, false-negative results 
can be obtained with low cyclosporine levels. 
Hamilton and associates* reported a highly 
sensitive high performance liquid chromatog- 
raphy method utilizing acetonitrile protein 
precipitation and column-switching with sen- 
sitivities as low as 2 ng/ml. We used a modi- 
fied high performance liquid chromatography 
assay to allow detection of low circulating lev- 
els of cyclosporine. The current and previous 
reported failures to detect systemic blood lev- 
els following topical administration of cyclo- 
sporine in humans may represent false- 
negatives caused by lack of assay sensitivity.’ 





CHARLES 5. BOUCHARD, M.D. 
MICHAEL W. BELIN, M.D. 
Washington, D.C. 
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EDITOR: 

We are well aware of the nephrotoxic side 
effects of cyclosporine and have reported the 
clinical and histopathologic effects of long- 
term cyclosporine use.’ Early work concerning 
the pharmacology of cyclosporine, including © 
its use topically, has also been reported by 
our group.” 

Our study did not recommend the use of 
topical cyclosporine as a panacea for chronic = 0 
ocular inflammatory conditions. We described 
two patients with debilitating ligneous con- 
junctivitis who responded to this treatment 
after failing all other treatment modalities. We 
use a high-performance liquid chromatogra- 
phy assay to monitor blood levels of cyclo- 
sporine in patients taking the drug topically. 
This assay detection limit is 25 ng/ml and is 
therefore a sensitive measure of systemic lev- 
els. More importantly these patients require 
close monitoring of renal function. Our pa- 
tients are followed up with serum creatinine 
and creatine clearance testing. Renal function, 



















not simply blood levels, is paramount in the 
detection of cyclosporine toxicity. 


EDWARD J. HOLLAND, M.D. 
Minneapolis, Minnesota 
CHI-CHAO CHAN, M.D. 

ALAN G. PALESTINE, M.D. 
Bethesda, Maryland 

J. JAMES ROWSEY, M.D. 
Oklahoma City, Oklahoma 
ROBERT B. NUSSENBLATT, M.D. 
Bethesda, Maryland 





AMERICAN JOURNAL OF OPHTHALMOLOGY © 0 August, 19 


‘References 


1. Palestine, A. G., Austin, H. A., TIL Balow, 
J. E., Antonovych, T. T, Sabnis, S. G., Preuss, 
H. G., and Nussenblatt, R. B.: Renal histopathologic 
alterations in patients treated with cyclosporine for 
uveitis, N. Engl. J. Med. 314:1293, 1986. 

2. Nussenblatt, R. B., Dinning, W. J., Fujikawa, 
L. S., Chan, C., and Palestine, A. G.: Local cyclo- 
sporine therapy for experimental autoimmune uvei- 
tis in rats. Arch, Ophthalmol. 103:1559, 1985. 

3. Nussenblatt, R. B., and Palestine, A. G.: Cy- 
closporine. Immunology, pharmacology and thera- 
peutic usage. Surv. Ophthalmol. 31:159, 1986. 


hraa eai ain: 














BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Perspectives in Glaucoma. Transactions of 
First Scientific Meeting of The American Glau- 
coma Society. Edited by M. Bruce Shields, Irvin 
P. Pollack, and Allan E. Kolker. Thorofare, Siack, 
Inc., 1988. 297 pages, index, illustrated. $55 


Reviewed by Ronatp L. Rapius 


- Milwaukee, Wisconsin 


As set forth by the editors in their preface, 
the text is intended to serve a three-part pur- 
pose. As the Transactions of the First Scientific 
Meeting of the American Glaucoma Society, 
this publication “documents the inauguration 
of this new society.” These transactions also 
“honor one of the Society’s founding members, 
Charles D. Phelps,” whose untimely death oc- 
curred only months before the official estab- 
lishment of the Society. Finally these proceed- 
ings fulfill “the desire of the membership ... to 
share with the ophthalmic community selected 
current concepts regarding the management of 
glaucoma.” 

To these ends, the editors have compiled the 
contributions of several different authors into a 
single book. The breadth of the material includ- 
ed in this text and the expertise of the individu- 
al contributors are the text’s greatest strengths. 
The single shortcoming of this format is that 
material originally prepared for an oral presen- 
tation does not always transcribe well into text. 
The time constraints generally imposed upon 
an oral presentation may limit the amount of 
information that can be included. The reader 
may finish some selections wishing that the 
chapter had been longer. In contrast, other 
selections may include too much material. In- 
formation that may have been valuable as an 
oral presentation can, as text, make difficult 
reading indeed. 

For the most part, however, the editors have 
accomplished their task. What were interesting 
oral presentations have been transformed into 
readable text. Although some of the topics are 
of rather selected interest, most of the chapters 
should be of general interest to the practicing 
ophthalmologist. Several chapters review cur- 








rent advances in the medical management of — 
glaucoma. There is also a discussion of new 
surgical techniques used in the operative treat- 
ment of glaucoma. Other chapters examine the 


problems inherent in the evaluation of visual- 
fields, the examination of the retinal nerve fiber 


layer, and the use of databases and trend analy- 
sis in the treatment of patients with glaucoma. 
The wide range of topics addressed in this book 
provide reading that will be of interest to both 
the glaucoma specialist and the general oph- 
thalmologist. 
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Cataract and Refractive Microsurgery. By A. E. 
Maumenee, W. J. Stark, and |. Esente. Milan, 
italy, Fogliazza Editore, 1989. 353 pages, illus- 
trated. $200 


Clinical Ophthalmology, ed. 2. By Jack J. Kanski. 
Stoneham, Butterworths, 1989. 491 pages, in- 
dex, illustrated. $95 


Contact Lenses in Ophthalmology. By Michael 
S. Wilson and Elisabeth A. W. Millis. Stoneham, 
Butterworths, 1989. 152 pages, index, illustrat- 
ed. $49.95 


Management of Facial, Head and Neck Pain. By 
Barry C. Cooper and Frank E. Lucente. Philadel- 
phia, W. B. Saunders, 1989. 368 pages, index, 
illustrated. $75 

















| Meetings 


American Ophthalmological Society—125th 
Anniversary Meeting 


The American Ophthalmological Society, un- 
der the aegis of its president, David Shoch, met 
May 21 to 24, 1989, to celebrate its 125th anni- 
versary at The Homestead, where it had met 48 
times in the previous 75 years. The meeting 
was mellowed by nostalgia as the Society cele- 
brated its anniversary as the oldest national 
specialty society in the western hemisphere. 
(The American Psychiatric Association began 
as the Association of Medical Superintendents 
of American Institutions for the Insane in 1844, 
becoming the American Medico-Psychologic 
Association in 1892, and finally the American 
Psychiatric Association in 1921.) 

Harkening back to the 75th and 100th anni- 
versary celebrations when Traquair and Duke- 
Elder were honored guests, the Council named 
Norman Ashton as distinguished honored 
guest. Other guests of honor included Francis- 
co Contreras of Peru, Alfred Huber of Switzer- 
land, Ridha Mabrouk of Tunisia, Akira 
Nakajima of Japan, Henri Saraux of France, and 
Ralph J. Schneider of Canada. Frederick Blodi 
was the 10th Verhoeff Lecturer, and Frank 
Newell gave a lecture on the history of the 
Society. 

The Council met on Saturday evening, after 
their customary spring meeting, but invited the 
honored guests to their dinner. The chairman 
of the Council, William Spencer of San Francis- 
co, chaired the arrangements for the meeting. 
He introduced guests and presented Ashton 
and Newell with copies of a facsimile of the 
constitution and the signatures of all members 
of the Society since its founding and Newell’s 
“The American Ophthalmological Society 
1864-1989: A Continuation of Wheeler's Histo- 
ry.” On Sunday Dr. and Mrs. Morton Cox, the 
Council, and officers greeted the new associate 
members elected last year (Augsburger, Phila- 
delphia; Char, San Francisco; Eagle, Philadel- 
phia; Liesegang, Jacksonville, Florida; Small, 
Oklahoma City; and Van Buskirk, Portland, 
Oregon). Each gave a paper at the scientific 
sessions. The meeting opened officially with 
the reception for new members on Sunday 
evening. 

The scientific program opened Monday 
morning with a special lecture on the history of 
the Society by Frank Newell. The regular scien- 
tific program followed. The special guests were 
entertained at lunch by the Council and offi- 
cers. Professors Henri Saraux of France, 
Mabrouk of Tunis, Tunisia, Francisco Contreras 
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of Peru, and Alfred Hubel of Switzerland a 
briefly, 

That evening at the executive session Leon- 
ard Christiansen kept the members.in suspense 
as he recounted the childhood and career of the 
Howe medalist, Marshall Parks. Robert Kenne- 
dy, of Rochester, New York, was named presi- 
dent to succeed David Shoch. Frederick Blodi, 
of Iowa City, was named vice president to 
succeed Kennedy. Thomas P. Kearns of Roch- 
ester, Minnesota, who served as editor of the 
Transactions (1973-1979) and secretary-treas- 
urer since 1981 was succeeded by W. Banks 
Anderson of Durham. Robert B. Welch of Balti- 
more continues as editor of the Transactions. 
William Tasman of Philadelphia succeeds 
Banks Anderson as assistant editor. Richard 
Richards of Baltimore who served a8 program 
chairman (1982-1985) was named to the Coun- 
cil. 

This is the only remaining atonal ophthal- 
mic meeting that still has a program covering 
all phases of ophthalmology and that permits 
an unlimited number of discussants. Changes 
though are evident; papers that would have 
stimulated wide discussions in the past had but 
a single discussant. The host of super special- 
ists in the audience discouraged the once com- 
mon description of the history and manage- 
ment of an interesting patient. Unlike former 
years the opening discussions were often more 
critical and demanded better statistical controls 
and more adequate long-term observation of 
patients. 

The 10th Verhoeff lecture by Frederick Blodi 
was a scholarly exposition of the events in 
medicine in 1864 and ranged froma description 
of medical journals and books to scientific 
meetings. It was exceptionally well done. The 
paper by Daniel Albert and his coworkers on 
transgenic mice that have a gene for a trilateral 
retinoblastoma was outstanding. The defect 
has been bred through several generations with 
75% of the offspring that have the gene devel- 
oping bilateral retinal tumors and midline 
nervous system tumors. 

The annual banquet, with William Spencer 
presiding, was the highlight of the meeting. He 
introduced the guests of honor and President 
Shoch introduced Norman Ashton, distin- 
guished guest of honor who proposed the toast 
to the Society. Shoch responded and Robert 
Kennedy, president-elect, gave the toast to the 
guests. Akira Nakajima of Japan responded. 
The evening closed with announcement of the 
winners of the various contests that ranged 
from golf and tennis to fishing and bowling. 

The meeting was a fitting celebration of the 
125th anniversary of the Society. The next 
meeting will be May 20 to 23, 1990, at The 
Homestead. W. Richard Green is the program 
chairman. 

FRANK W. NEWELL 
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The Lancaster Course 


At the end of World War II the need for 
orientation and refresher training for home- 
coming physicians was recognized in the field 
of ophthalmology by Walter B. Lancaster, 
Theodore L. Terry, and S. Judd Beach among 


- others. These men organized the Ophthalmo- 
ae logical Study Council to give the course, which 
is now named the Lancaster Course in Ophthal- 

E mology: It was first given in Boston in March 


1946, and again in the autumn of that year in St. 
Petersburg, Florida. Some of the attending stu- 
dents had been general practitioners, others 
were applicants for various residency pro- 
grams. The sudden death of Dr. Terry during 
the first session marked the loss of a great 
investigator and teacher. 

The faculty has always been recruited from 
many institutions across the United States, 
with a few from Canada. Charter members of 
the Faculty included Albert E. Sloane and 
Albert N. Lemoine. Paul Boeder taught Optics 
almost from the beginning until his retirement 
in 1986. More than 100 ophthalmologists have 
taught in the Course over the years, most of 
them still living. The present Faculty comprises 
about 20 members from the Boston area and 30 
from other parts of the country. 

The first course was given at the Boston 
Medical Library. In 1948 the Course moved to 
Westbrook Junior College in Portland, Maine. 
Since 1953 it has been given at Colby College, 
Waterville, Maine, as one of that institution’s 
Special Programs, which vary from estate plan- 
ning, church organists, to an orthopedic sur- 
gery review course. The Kevin Hill Course in 


Ophthalmology, an offshoot of the Lancaster 
Course, is given for four half-days in August. 

Upon Dr. Lancaster’s retirement in 1948, 
Parker Heath became director of the Ophthal- 
mological Study Council. He moved the course 
to Colby in 1953. In 1962 he appointed Mrs. 
Jeanne Hammond to be secretary of the 


Course, and she continues as Executive Secre- 


tary to this day. I succeeded Dr. Heath as 
Director in 1966. The following year I secured ©- 
the sponsorship of the Massachusetts Eye and 
Ear Infirmary for the Course. | 

Among past and present greats of the Course 
one must include Peter Kronfeld, Phillips 
Thygeson, Trygve Gundersen, Arthur Linksz, 
Russell L. Carpenter, Marshall Parks, and 
David Guyton. Dr. Carpenter’s incomparable 
collection of slides of the normal eye and ad- 
nexa is still in use for individual microscopic 
study by all of the students in the first week. 
One of the most popular sections of the course 
is Ophthalmic Pathology under the able direc- 
tion of William C. Frayer since 1966. 

During the 46 years that the Course has been 
given there have been about 5,000 students. 
Enrollment has dipped below 100 for the first 
time in 25 years, and the future of the course 
will depend upon the trend toward in-house 
instruction by the various residency programs, 
about 100 in all, which have sent students to 
the Lancaster Course over the years. 

All alumni and alumnae of the Course are 
urged to update their current addresses by 
writing to Mrs. Jeanne L. Hammond, Lancaster 
Course, Colby College, Waterville, Maine 
04901. 


Reprint requests to Henry Freeman Allen, M.D., Black 
River Farm, 1159 Pottersville Rd., Chester, NJ 07930. 


HENRY FREEMAN ALLEN 




















American Journal of Pathology 


immunohistochemic localization of blood- 
retinal barrier breakdown in human diabetes. 
Vinores, S5. A., Gadegbeku, C., Campochiaro, 
P. A., and Green, W. R. (Dept. Ophthalmol., 
Univ. Virginia School of Med., Charlottesville, 
VA). Am. J. Pathol. 134:231, 1989. 


A breakdown of the blood-retinal barrier is 
frequently seen in diabetic retinopathy. To de- 
termine the site of this breakdown the authors 
examined paraffin-embedded eyes from pa- 
tients with various stages of diabetic retinopa- 
thy and compared their findings to those in 
normal patients with no history of diabetes. 
This was done by immunoh istochemical stain- 
ing of albumin. As might be expected, no extra- 
vascular albumin was detected in the retinal 
pigment epithelium of nondiabetic patients, 
However, there was a direct correlation be- 
tween the severity of the diabetic retinopathy 
and the degree of extravascular albumin. When 
proliferative diabetic retinopathy was present, 
90% of the cases showed extravasation. The 
inner retinal vasculature appeared to be the 
primary site of leakage. An eye from a patient 
with cytomegalic virus retinitis showed albu- 
min staining predominantly in the inner retina, 
whereas an eye that had a retinal detachment 
showed outer retina staining. (3 figures, 1 ta- 
ble, 24 references)——David Shoch 


Archives of Otolaryngology, Head 
and Neck Surgery 


Superior and transantral orbital decompression 
procedures. Stanley, R. J., McCaffrey, T. V., 
Offord, K.P., and DeSanto, L.W. (Dept. 
Otorhinolaryngol., Mayo Clin., 200 First St. S.W., 
Rochester, MN 55905). Arch. Otolaryngol. Head 
Neck Surg. 115:369, 1989. 


The authors increased the intraorbital pres- 
sure in 16 cadaver orbits by inserting a catheter 
and balloon through the orbital foramen. All 
the pressures were increased to the same level 
by instilling 9 to 12 ml of air into the balloons. 
The orbits were then decompressed either from 
above or transantrally. In both cases the maxi- 
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mum decompression occurred when one com- 
plete wall was removed. Incising the periorbita 
did not decompress the orbits much more but 
reduced the exophthalmos as the orbital fat 
herniated through the opening in the perior- 
bita. Since the amount of decompression is the 
same with both approaches, the authors advise 
a transantral approach as the first procedure 
since this is associated with less morbidity than 
the superior approach. However, if the lesion 
in the orbit lies at the apex then a superior 
approach may be preferable since it allows 
direct access to the area. (8 figures, 9 
references)—David Shoch 


Clinical and Experimental 
Immunology 


immunohistochemical analysis of the 
retrobulbar tissues in Graves’ ophthalmopa- 
thy. Weetman, A. P., Cohen, S., Gatter, K.C., 
Fells, P., and Shine, B. (Dept. Med., Level 5, 
Addenbrookes Hosp., Cambridge, CB2 2QQ En- 
gland). Clin. Exp. Immunol. 75:222, 1989. 


The authors studied biopsy specimens of 
muscles from three patients with Graves’ oph- 
thalmopathy. The specimens had been ob- 
tained up to 29 years previously. They also 
performed studies on frozen sections from 
retrobulbar fat and connective tissue obtained 
more recently. They confirmed that most of the 
infiltration is in the extraocular muscles and is 
composed primarily of T lymphocytes. B cells 
were also found but were primarily in focal 
aggregates. The orbital fat and connective tis- 
sue contained few lymphocytes. The results 
indicate that Graves’ ophthalmopathy is pri- 
marily a T-cell disease and to a lesser extent a 
B-cell response against retrobulbar tissues. The 
authors postulate that the extraocular muscle 
interstitial cells may be the targets of activa- 
tion. (6 figures, 24 references)—David Shoch 


Journal of Cataract and Refractive 
Surgery 

Advantages and limitations of current soft in- 

traocular lenses. Neumann, A. C., and Cobb, B. 
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(Neumann Eye Inst., 801 N. Stone St., DeLand, 
FL 32720). J. Cataract Refract. Surg. 15:257, 
1989. 


The authors evaluated six soft intraocular 
lenses, five of them made of silicone and one of 
hydrogel. There are several disadvantages to 
these lenses, including that they come in only 
one size, which can lead to decentration and 
even subluxation in large eyes. The techniques 
of insertion also pose some risk of intraocular 
damage and wound stretching if the lenses are 
inserted via a 3- to 3.5-mm incision. Addition- 


ally, folding grooves remained in some of the 
_ lenses and pigment dispersion was associated 


with the hydrogel lens. The authors presently 
recommend the use of small diameter poly- 
methylmethacrylate implants for small incision 
cataract surgery. (7 figures, 4 tables, 13 
references)—David Shoch 


Journal of Clinical Investigation 

Correlation of fibrosis and transforming growth 
factor-@ type 2 levels in the eye. Connor, T. B., 
Roberts, A. B., Sporn, M. B., Danielpour, D., 
Dart, L. L., Michels, R. G., de Bustros, S., Enger, 
C., Kato, H., Lansing, M., Hayashi, H., and Gla- 
ser, B: M. (Wilmer Ophthalmol. Inst., Maumenee 
119, Johns Hopkins Hosp., 600 N. Wolfe St., 
Baltimore, MD 21205). J. Clin. Invest. 83:1661, 
1989. 


Qualitative studies have shown that trans- 
forming growth factor-B can enhance fibrosis 
leading to traction retinal detachment. The au- 
thors attempted to define the levels of trans- 
forming growth factor-B in relationship to fi- 
brosis by aspirating vitreous from eyes with 
intraocular fibrosis associated with prolifera- 
tive vitreoretinopathy. They found that these 
eyes have three times the amount of transform- 
ing growth factor-B than is present in eyes with 
uncomplicated retinal detachments without in- 
traocular fibrosis. They also blocked this activi- 
ty with specific antibodies against transforming 
growth factor-B,, whereas only 10% to 20% 
could be blocked by specific antibodies against 
transforming growth factor-§,. Transforming 
growth = factor-B, when combined with 
fibronectin can be used to produce intraocular 
fibrosis in the vitreous cavity of rabbits. This 
provides a model for further study of this 
entity. (4 figures, 2 tables, 33 references)— 
David Shoch 


Journal of the National Cancer 
Institute 
Frequency of 13q abnormalities among 203 pa- 
tients with retinoblastoma. Bunin, G. R., 
Emanuel, B. S., Meadows, A. T., Buckley, J. D., 
Woods, W. G., and Hammond, G. D. (Childrens 
Cancer Study Group, Operations Office, 3rd FL, 


199 N. Lake Ave., Pasadena, CA 91101). J. Natl. - a 


Cancer Inst. 81:370, 1989. 


The peripheral blood lymphocytes of 203 pa- 
tients with retinoblastoma were studied for 
variation in karyotypes. Of the 203 patients, 12 
had chromosomal abnormalities involving the 
long arm of chromosome 13. Of these 12, six 
had unilateral retinoblastoma and six had bilat- — 
eral disease. Ten patients had deletions, two of 
them mosaic and eight nonmosaic. None of the 
ten patients with familial retinoblastoma had a 
visible cytogenetic abnormality. Of note were 
the patients with unilateral retinoblastoma who 
had abnormalities of chromosome 13, which 
would have been classified as sporadic had it 
not been for cytogenetic analysis. The inci- 
dence of mosaic deletions is lower in this series 
than that previously reported. (3 tables, 18 
references)—David Shoch 


Mechanisms of Ageing and 
Development 


Fibronectin detection in drainage outflow sys- 
tem of human eyes in ageing and progression 
of open-angle glaucoma. Babizhayev, M. A., 
and Bredskaya, M. W. (Moscow Helmholtz Res. 
Inst. of Eye Dis., Sadovaya-Chernogryaxskaya, 
14/19, Moscow, 103064 U.S.S.R.). Mech. Ageing 
Dev. 47:145, 1989. | 


Recently, the extracellular glycoprotein, 
fibronectin, has been identified in the trabecu- 
lar meshwork and in the inner wall of. 
Schlemm’s canal. The authors hypothesized 
that there is an increase in fibronectin deposit 
with aging and in open-angle glaucoma that 
accounts for the change in the resistance to 
aqueous humor outflow. To test this hypothesis 
the authors obtained material from four donor 
eyes that had normal intraocular pressure in 
life and trabeculectomy specimens from 23 pa- 
tients with uncontrolled open-angle glaucoma. 
The fibronectin in the specimens was identified 
by indirect immunoperoxidase labeling. Mor- 


phometric evaluation of immunoperoxidase | 
staining showed a definite quantitative increase ~ 
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in fibronectin content of the inner wall of 
-~Schlemm’s canal with aging and also with mod- 
erately advanced and advanced glaucoma. 
Fibronectin levels in tissues from healthy 
adults over 70 years of age were not significant- 
ly different from those found in advanced glau- 
coma. (4 figures, 2 tables, 24 references)— 
David Shoch 


Neurology 


Downbeating nystagmus and other ocular mo- 
tor defects caused by lithium toxicity. Corbett, 
J. J., Jacobson, D. M., Thompson, H. S., Hart, 
M. N., and Albert, D. W. (Dept. Neurol., Univ. 
iowa College of Med., lowa City, IA 52242). 
Neurology 39:481, 1989. 


A 63-year-old woman died after an accidental 
lithium overdose. Her ocular findings included 
a horizontal gaze palsy and downbeat nystag- 
mus. Postmortem study showed that there was 
an almost total loss of cells in the nuclei pro- 
positus hypoglossi. Thus, it would seem that 
these nuclei are the neural integrators for 
premotor processing in the ocular motor sys- 
tem. Similar types of ocular motor lesions have 
resulted from experimentally produced lesions 
in the nuclei propositus hypoglossi in mon- 
keys. However, other types of ocular defects 
have been reported with lithium toxicity, in- 
cluding gaze-evoked nystagmus, unilateral 
gaze palsy, oculogyrate crisis, and opsoclonus. 
The wide variety of responses makes it evident 
that structures other than the nuclei propositus 
hypoglossi can also be affected by lithium. (2 
figures, 2 tables, 40 references)—David Shoch 


Plastic and Reconstructive 
Surgery 
The oculocardiac reflex in blepharoplasty sur- 
gery. Matarasso, A. (1009 Park Ave., New York, 
NY 10028). Plast. Reconstr. Surg. 83:243, 1989. 


The authors found that one fourth of the 
patients undergoing blepharoplasty exhibited 
the oculocardiac reflex as defined by a greater 
than 10% decrease in the preoperative heart 
rate. The patient most likely to demonstrate 
this reflex was a young, anxious female, witha 
history of cardiac disease. Other important 


factors were light anesthesia and aggressive fat 
pad resection. The reflex occurred most com- 
monly during traction on the medial fat pad. 
Release of traction permitted the heart rate to 
return to normal. The authors advise continu- 
ous visible as well as audible monitoring of the 
cardiac rate and stress the importance of an 
emergency crash cart for cardiac resuscitation 
when performing blepharoplasty. (7 figures, 1 
table, 45 references)—David Shoch 


Blepharospasm and its treatment, with empha- 
sis on the use of botulinum toxin. Borodic, 
G.E., and Cozzolino, D. (100 Charles River 
Plaza, Boston, MA 02114). Plast. Reconstr. 
Surg. 83:546, 1989. 


The authors reviewed the technique of 
botulinum injection for the treatment of bleph- 
arospasm. They followed up 94 patients for an 
average of 11 months, with only a 10% dropout 
rate. Average beneficial effect for the patients 
with benign essential blepharospasm was 3¥2 
months. For hemifacial spasm the effect of 
treatment lasted about five months. With re- 
peated injections the doses required to achieve 
the therapeutic effect appeared to increase, but 
eventually leveled off. Although this technique 
does not provide a permanent cure, it does give 
relief and in some cases is useful as an adjunct 
to traditional surgery. (9 figures, 4 tables, 36 
references)—-David Shoch 


Complications of oriental blepharoplasty. 
Weng, C. J., and Noordhoff, S. (Chang Gung 
Mem. Hosp., Dept. Plast. Surg., 199, Tung Hwa 
North Road, Taipei, Taiwan 105, Republic of 
China). Plast. Reconstr. Surg. 83:622, 1989. 


The eyelids of oriental persons are generally 
characterized by an absent skin fold, which 
results in fullness of the supratarsal area. This 
is sometimes associated with epicanthal folds 
as well. In most cases the deformity is cosmetic, 
but fullness of the eyelid may allow some 
entropion to occur with irritation of the globe 
by the eyelashes. The most common mecha- 
nism of repair is creation of a supratarsal fold 
by simple stitch fixation. The authors studied 
42 patients who developed complications after 
blepharoplasty to create an eyelid fold. The 
most common complication found in one third 
of the patients was asymmetry, with one eyelid 
fold being higher than the other. The next most 
common complications were retraction and 
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blepharoptosis. In both of these complications 
-the fixation of the eyelid is well above the upper 
edge of the tarsus. The retraction appears to be 
caused by adherence of the orbital septum to 
the levator aponeurosis. This complication is 
probably the result of excessive manipulation 
of the levator tissue and the orbital septum. 
Finally, some patients experienced a gradual 
loss of the eyelid fold because of either a lack of 
inclusion of the dermis or the use of absorbable 
suture material. (10 figures, 1 table, 15 
references)—David Shoch 


Conchal cartilage and composite grafts for cor- 
rection of lower lid retraction. Marks, M. W., 
Argenta, L. C., Friedman, R. J., and Hall, J. D. 
(Sec. Plast. & Reconstr. Surg., Bowman Gray 
School of Med., Wake Forest Univ. Med. Ctr., 
300 S. Hawthorne Rd., Winston-Salem, NC 
27103). Piast. Reconstr. Surg. 83:629, 1989. 


The authors describe a technique of using ear 
cartilage to replace missing structural tissues of 
the lower eyelid in repair of the medial or 
lateral canthus. If there is a shortage of skin 
then a composite graft is taken from the ear by 
using skin as well. The natural curvature of the 
conchal cartilage makes it an ideal material. 
Since it is taken from the patient there is no 
danger of rejection. The authors warn that the 
cartilage must be carefully thinned and 
trimmed to fit the defect particularly on the 
lateral side where the overlying skin is thin. (6 
figures, 2 tables, 8 references)—David Shoch 


Stroke 


Atherosclerosis potentiates constrictor re- 
sponses of cerebral and ocular biood vessels 
to thromboxane in monkeys. Faraci, F.M., 
Williams, J. K., Breese, K. R., Armstrong, M. L., 
and Heistad, D. D. (Dept. Intern. Med., Cardio- 
vascular Ctr., Univ. lowa College of Med., lowa 
City, IA 52242). Stroke 20:242, 1989. 


Thromboxane can be produced by blood ves- 
sel walls or be released from platelets during 


aggregation. It has been shown that atheroscle- 
rotic blood vessels produce twice as much 
thromboxane as normal vessels. Atherosclerot- 
ic vessels also show increased vasoconstriction 
in response to serotonin released from plate- 
lets. To evaluate the effect of these agents on 
blood flow to the eye in normal and atheroscle- 


rotic monkeys the authors infused both seroto- 


nin and a thromboxane analogue termed — 


U46619 into one carotid artery. They found that — : 


serotonin had no effect on blood flow to the eye 
in normal monkeys but decreased flow to the 


retina and choroid in atherosclerotic monkeys = = 


by almost 50%. Similarly, the thromboxane 


analogue had no effect on blood flow to the eye : be 
in normal monkeys but decreased blood flow to ` 


the eye by about 60% in atherosclerotic mon- | 


keys. Thus, atherosclerosis potentiates effects = 


of thromboxane and serotonin on blood flow to — 
the eye. (3 figures, 2 tables, 26 references)—~ _ 
David Shoch 


Occipital infarction with hemianopsia from ca- 
rotid occlusive disease. Pessin, M. S., Kwan, | 
E. S., Scott, R. M., and Hedges, T. R. (Dept. 
Neurol., Tufts-New England Med. Ctr., 750 
Washington St., Boston, MA 02111). Stroke 
20:409, 1989. 


Occipital infarction with hemianopsia usual- 
ly results from occlusion of the posterior cere- 
bral artery, which originates in the basilar- 
vertebral system. In the patient described, the 
basilar-vertebral system was intact with a 
plaque occlusion in the internal carotid system 
as demonstrated by embolus in the right fun- 
dus and a carotid bifurcation bruit, An angio- 
gram showed communication between the right 
internal carotid artery and the vertebrobasilar 
circulation via a fetal right posterior communi- 
cating artery. The right posterior communicat- 
ing artery was intact and patent, with no evi- 
dence of occlusions. Thus, a congenital 
anomaly should be suspected in cases of pos- 
terior vascular disease in the presence of an 
intact vertebrobasilar/posterior communicating 
artery system. (3 figures, 9 references)—David 
Shoch 


























NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 12-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Biomaterials in Ophthalmology: First 
Interdisciplinary Symposium 


Biomaterials in Ophthalmology: First Inter- 
disciplinary Symposium will be held Sept. 1-4, 


1989, in conjunction with the Ninth Centennial 
- of the University of Bologna. For further infor- 


mation, write Dr. Piera Versura, Scientific Sec- 
retariat, Institute of Ophthalmology, Via 
Massarenti, 9, 40138 Bologna, Italy. 


American Electroencephalographic Society: 
Annual Course in Clinical EEG and 
Electrophysiology and Annual Meeting 


The American Electroencephalographic Soci- 
ety Annual Course in Clinical EEG and Electro- 
physiology and Annual Meeting will be held 
Sept. 21-24, 1989, at the Sheraton New Orleans 
Hotel, in New Orleans. For further informa- 
tion, write, Jacquelyn T. Coleman, Executive 
Director, AEEGS, P.O. Box 30, Bloomfield, CT 
06002; telephone (203) 243-3977. 


Division of Ophthalmology—Saint Luke’s 
Hospital, Cleveland: Fourth Annual 
Tilles-Weidenthal Lecture 


The Division of Ophthalmology—Saint 
Luke’s Hospital, Cleveland: Fourth Annual 
Tilles-Weidenthal Lecture will be given by Jerry 
A. Shields, Sept. 23, 1989. For further informa- 
tion, write Daniel T. Weidenthal, M.D., Direc- 
tor, Division of Ophthalmology, Saint Luke’s 
Hospital, 11311 Shaker Blvd. Cleveland, OH 
44104; telephone (216) 368-7146. 
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Retina Center at Saint Joseph Hospital, 
Baltimore: Management of Complicated 
Retinal Detachments Course 


The Retina Center at Saint Joseph Hospital, 
Baltimore: Management of Complicated Retinal 
Detachments Course will be held Oct. 6 and 7, 
1989. For further information, write The Retina 
Center at Saint Joseph Hospital, P.O. Box 
20,000, Baltimore, MD 21284; telephone (301) 
337-4500. 


University of Maryland: Ninth Annual 
Clinical Conference Current Concepts in 
Ophthalmology and Third Annual Lois A. 
Young-Thomas Memorial Lecture 


The University of Maryland: Ninth Annual 
Clinical Conference Current Concepts in Oph- 
thalmology and Third Annual Lois A. Young- 
Thomas Memorial Lecture will be held Sept. 15, 
1989, at the Hyatt Regency Hotel On the Inner 
Harbor, Baltimore. For further information, 
write Program of Continuing Education, 655 
W. Baltimore St., Baltimore, MD 21201: tele- 
phone (301) 328-3956. 


Washington University Medical School: 
First Annual Update Course in 
Ophthalmology 


The Washington University Medical School: 
First Annual Update Course in Ophthalmolo- 
gy, sponsored by the Retina Research & Devel- 
opment Foundation and the Ophthalmology 
Department, will be held Sept. 22 and 23, 1989. 
For further information, write Kathy Ryan, Box 
8096, 660 S. Euclid Ave., St. Louis, MO 63110; 
telephone (314) 362-5722. 


West Virginia University: Tenth Annual 
Ophthalmology Conference 


The West Virginia University: Tenth Annual 
Ophthalmology Conference will be held Sept. 
22 and 23, 1989, at Sheraton Lakeview Resort 
and Conference, Morgantown, West Virginia. 
Frederick T. Fraunfelder will be the Hutchinson 
Lecturer. For more information, write Depart- 
ment of Ophthalmology, West Virginia Univer- 
sity School of Medicine, Morgantown, WV 
26505; telephone (304) 293-3757. 
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Tampa General Hospital and the University 
of South Florida: Seventh Annual Advanced 
Neuroradiology Seminar 


The Seventh Annual Advanced Neuroradiol- 
ogy Seminar of Tampa General Hospital and 
the University of South Florida will be held at 
the Hyatt Regency Grand Cypress Hotel in 
Orlando, Florida, Oct. 26-28, 1989. For further 
information, contact Agnes Bridges, Radiologi- 
cal Services, Tampa Genera! Hospital, P.O. Box 
1289, Tampa, FL 33601; telephone (813) 251- 
7778. 


University of North Carolina-Chapel Hill: 
Ophthalmology Residents’ Day 


The University of North Carolina-Chapel 
Hill: Ophthalmology Residents’ Day, spon- 
sored by the Department of Ophthalmology, 
will be held Dec. 2, 1989, in Chapel Hill, North 
Carolina. For further information, write 
Ms. Christine C. Cotton, Department of 
Ophthalmology, CB #7040, 617 Clinical Scienc- 
es Building, University of North Carolina, 
Chapel Hill, NC 27599. 


South Carolina/North Carolina Societies of 
Ophthalmology: 1989 Annual Scientific 
Session 


The South Carolina/North Carolina Societies 
of Ophthalmology: 1989 Annual Scientific Ses- 
sion will be held at the Omni Hotel, Charles- 
ton, South Carolina, Oct. 12-14, 1989. For fur- 
ther information, write Debbie Shealy, SC 
Society of Ophthalmology, P.O. Box 11188, 
Columbia, SC 29211; telephone (803) 798-6207. 


Doheny Eye Institute: 2ist Annual Meeting 


The Doheny Eye Institute: 2lst Annual Meet- 
ing will be held Sept. 21 and 22, 1989, at the 
Doheny Eye Institute, Los Angeles. For further 
information, write Dave Carpenter, Coordina- 
tor CME, 1355 San Pablo St., Los Angeles, CA 
90033; telephone (213) 224-3580. 


Second International Conference on 
Pneumatic Retinopexy 

The Second International Conference on 
Pneumatic Retinopexy will be held Oct. 6 and 
7, 1989, at Wyndham Harbour Island Hotel, 
Tampa, Florida. For further information, write 
Teri Tanase, c/o U. Sanderson Grizzard, M.D., 
2655 Swann Ave., Suite 100, Tampa FL 33609; 
telephone (813) 875-6373. 


Georgetown University School of Medicine: 
Outpatient Ophthaimology 1990 


Georgetown University School of Medicine: 
Outpatient Ophthalmology 1990 will be held 
Oct. 13 and 14, 1989, at The Greenbrier, White 
Sulphur Springs, West Virginia. For further 
information, write Office of Continuing Medi- 
cal Education, Georgetown University Medical 


Center, 3800 Reservoir Rd., N.W. , Washington, l í 


DC 20007; telephone (202) 687- 8735. 


Wilmer Institute: Second Annual Current 
Concepts in Ophthalmology ne 

The Wilmer Institute: Second Annual Cur- 
rent Concepts in Ophthalmology will be held 
Dec. 7-9, 1989, at the Thomas B. Turner Build- 
ing, Johns Hopkins Medical Institutions, Balti- 
more, Maryland. For further information, write 
Johns Hopkins Medical Institutions, Office of 
Continuing Education, Turner Building, 720 


Rutland Ave., Baltimore, MD 21205; a cas b ni 


(301) 955-2959. 


Puerto Rico Ophthalmological Society: 
Annual Ophthalmological Convention 


The Puerto Rico Ophthalmological Society: 
Annual Ophthalmological Convention will be 
held Nov. 17-20, 1989, at the Hyatt Cerromar 
Hotel and Casino, Dorado, Puerto Rico. For 
information, wirte Victor M. Diaz Bonnet, 
M.D., Box 1184, Hato Rey, PR 00919; telephone 
(809) 765-9470. 


Sainte-Justine Hospital: 14th Annual 
Pediatric Ophthalmology Day 


The Sainte-Justine Hospital: 14th Annual Pe- 
diatric Ophthalmology Day will be held Oct. 
13, 1989, in Montreal, Quebec. For further 
information, write Jean Milot, M.D., Chairman 
of the Scientific Program, Hospital Sainte- 
Justine, 3175 Cote Sainte-Catherine, Montreal, 
Quebec H3T 1C5; telephone (514) 345-4715. 


St. John’s Hospital and Health 
Center—Santa Monica: Current Trends in 
Vitrectomy Course 


The St. John’s Hospital and Health Center— 


Santa Monica: Current Trends in Vitrectomy . 


Course will be held Sept. 15 and 16, 1989, at the 


Century Plaza Hotel, Los Angeles. An addi- pi : 
tional “Hands-On Only” session will be held -— 


Sept. 17. For further information, telephone 
Carla Johnstone at (213) 829-9034. as 




















Pittsburgh Ophthalmology Society: New 
Officers 

Bernard H. Doft, clinical associate professor 
of ophthalmology at the University of Pitts- 
burgh School of Medicine, has been elected 
president of the Pittsburgh Ophthalmology So- 
ciety for a two-year term. John S. Kennerdell, 
clinical professor of ophthalmology of the Uni- 
versity of Pittsburgh School of Medicine, is 
president-elect. 


Bausch & Lomb InVision Institute: 1989 
Research Grant Recipients 


The Bausch & Lomb InVision Institute 1989 
research grant recipients are Ramesh Tripathi, 
University of Chicago; Normand Richard, Na- 
tional Vision Research Institute, San Diego; 
and Charles Connor, Southern College of Op- 
tometry, Memphis. Awardees share $25,000 
grant funding in the field of contact lenses. 


Food and Drug Administration: Sunglass 
Labeling 


The Food and Drug Administration 
announced May 15, 1989, a voluntary labeling 
program developed by the Sunglass Associa- 
tion of America and the Food and Drug Admin- 
istration. Under the labeling program abbrevi- 
ated information giving the amount of 
ultraviolet light absorbed is attached directly to 
sunglasses. A brochure now being prepared, 
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will be available at stores to describe the appre: 
priate uses of various lenses. 

Cosmetic sunglasses are lightly tinted and 
block at least 70% of sunlight ultraviolet B 
(290-320 nm) and 20% of ultraviolet A (330-400 
nm) radiation and less than 60% of visible light. 
They are recommended for use in nonharsh 
sunlight activities. General purpose sunglasses 
block at least 95% of ultraviolet B radiation and 
at least 60% of ultraviolet A radiation and from 
60% to 92% of visible light. They are recom- 
mended for most uses in a sunny environment 
such as boating, driving, flying, or hiking. 
Their shades range from medium to dark color. 
Special purpose sunglasses block at least 99% 
of ultraviolet B radiation and 60% of ultraviolet 
A radiation. They block no more than 97% of 
visible light. They are recommended for activi- 
ties in very bright environments such as ski 
slopes and tropical beaches. The Food and 
Drug Administration cautions that lenses that 
block more than 92% of visible light are not 
recommended even for driving in daylight be- 
cause of difficulty in seeing traffic signals. Sun- 
glasses should never be used when light levels 
are too low for adequate visibility. 

The Food and Drug Administration said sun- 
glasses should not be relied upon for protection 
against artificial sources of ultraviolet such as 
tanning lamps or the lights in tanning booths. 
Even closed eyelids are not sufficient protection 
from the penetrating ultraviolet light used in 
tanning, so special goggles are required. 

There is no warning concerning the danger of 
wearing sunglasses for night driving. 





Haag-otrett 
Ophthalmometer 








Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne Switzerland 


7 Industrial Park, Waldwick, New Jersey 07463 


(201) 445-1110 


Quick, 
accurale, 
easy tO USE. 





For quick, accurate measuring; clear, sim- 
ple coincidence setting and easy reading 
of results, you’d expect the world’s leader 
to produce the finest Ophthalmometer 
available... and you'd be right! Interpreting 
results becomes simplicity itself. 


That is the reason why this Ophthalmometer 
is in special demand for fitting contact 
lenses. There is no better instrument for 
making exakt corneal measurements, or 
defining convex and concave radii of con- 
tact lenses. It permits accurate measure- 
ments of radii on a scale from 5.5 to 11 mm 
and from 30 to 60 dioptres. 


It uses our 3-D joystick control allowing 
one-handed positioning of the instrument 
for the most efficient use of time. 
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NEW PRODUCTS AND SERVICES 


New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Diagnostic Equipment 


Sony Medical Electronics Division 

Sony Dr. (M-5) 

Park Ridge, NJ 07656 

Tel: (800) 535-7669 (National) 
(201) 930-7098 (New Jersey) 





Sony Medical Electronics Division has introduced 
the PVM-1343 MD, a 700 TV line color video monitor 
designed specifically for medical applications. The 
13-inch monitor accepts most standard videographic 
signals and delivers sharp, detailed images using 
Sony’s Super Fine Pitch Trinitron technology. The 
monitor features a variety of input capabilities, 
multisystem color standards (PAL, SECAM, NTSC 
3.58, and NTSC 4.43), automatic white balance ad- 
justment circuitry, and an underscan mode. 


Nikon Inc. 

Instrument Group 
Ophthalmic Department 
19601 Hamilton Ave. 
Torrance, CA 90502-1309 
Tel: (213) 516-7124 








As part of its new systems approach to eye care 
and testing, Nikon has introduced the new compact 
OT-7A Auto Optester for measuring subjective re- 
fraction. The new device can be easily integrated 
with other test instruments for added versatility. The 
OT-7A is a remote-controlled device and provides 
increased precision in ocular examinations. All oper- 
ations can be run from the keyboard of a remote 
control console, including power controls for conver- 
gence, pupillary distance, and prism measurement. 
Examinations are possible in three modes (Far 1, Far 
2 and Near), retaining the data from one mode after 
switching to another. 
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.CIALIsT~ 


OCU-TEARS P.F. 


ARTIFICIAL TEARS 
FOR DRY EYE 


e Preservative-Free 


e Sterile, easy to use, 
single unit dose dispenser 


e Available in two 
convenient quantities of 
60 or 120 per carton 


OTHER IMPORTANT DRY EYE PRODUCTS 
AVAILABLE FROM EAGLE VISION" 


EAGLE VISION-FREEMAN™ 
PUNCTUM PLUG KIT ees sso 


For use in the treatment of keratitis sicca by reversible 
occlusion of the punctum and canaliculus. 





STANDARD SIZE 
Also available in MULTI-PACK with 10 Punctum Plugs 


SMALL SIZE MEDIUM SIZE 


COLLAGEN 


Temporary Intracanalicular Collagen Implant 


For diagnosis of certain ocular disorders and to temporarily 


ennance effect of ocular medication 





For more EEEN or to order: 


T 


© EAGLE VISION, INC., 1989 


LACTOPLATE” 


Lactoferrin Immunological Test System 
Use when Schirmer values 
are questionable. 


The first new approved 
method for clinical 
assessment of lacrimal 
gland function. Simple 
and quick in-office 
procedure. 





MOIST EYE” 


Moisture Panels 
Lessen evaporative loss of tears 
by converting eye 

wear into th 
moisture 
chambers. 





es een VISION 


6263 POPLAR AVE., SUITE 650, MEMPHIS, TN 38119 
(800) 222-7584 © (901) 682-9400 © FAX (901) 761-5736 


INDIRECTS 


KEELER GIVES YOU THE CHOICE. 


Fison Spectacle Indirect All Pupil 


Since the delivery of the first Keeler’s innovative design We have combined new 
Fison Indirect in 1959, the gives you the convenience of technology and years of 
Fison has been a consistent a frame, the portability you experience to bring you a 
performer. The Fison with its want, and brilliant halogen remarkable new indirect 
powerful 22W light system illumination that delivers the ophthalmoscope, the All 
provides a clear bright retinal crisp retinal images you Pupil. A radical departure 
image. need. A 100-minute from traditional design, the 
powerpack clips onto your All Pupil performs anywhere, 
belt to give you the freedom any pupil, every time! The 
to perform an indirect exam lightest Keeler indirect ever, 
anywhere. the All Pupil is comfortable 
and convenient. A single © 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 


all pupil 


a 3 


— 


ob 
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Seikosha America Inc. 
1111 Macarthur Blvd. 
Mahwah, NJ 07430 
Tel: (201) 529-4655 


The Seikosha VP-3500 video printer provides high- 
resolution 64-tone gray-scale prints for diagnostic 
hard copies used in such medical disciplines as 
radiology, cardiology, ophthalmology, obstetrics, 
and orthopedics. That means an improved resolution 
of up to 1,280 lines, and a line rate high enough for 
magnetic resonance imaging, computed tomography 
and catheterization laboratory requirements. The 
prints are on synthetic thermal paper so that the 
images can last for years. 


Interzeag Inc. 
71 Lyman St. 
Northboro, MA 01531 
Tel: (800) 627-6286 (National) 
(508) 393-5726 (Massachusetts) 


Interzeag Inc., the authorized sales and service 
company for the Octopus Automated Perimeters, 
announced that it has a new brochure for the Octo- 
pus 500EZ automated perimeter. The brochure will 
assist eye care professionals in understanding the 
Octopus and the personal computer software that 
accompanies the system. The brochure is available 
free of charge. 


> Intraocular Lenses 


lolab Intraocular 

500 lolab Dr. 

Claremont, CA 91711 

Tel: (800) 255-2500 (National) 
(714) 624-2020 (California) 


Iolab Models 85] and 2100 anterior chamber lenses 
have been determined safe and effective by the Food 
and Drug Administration. Model 85J is a flexible, 
four-point fixated anterior chamber lens with accen- 
tuated footplates on each haptic. The footplates help 
visualize placement of the lens in the anterior cham- 
ber and decrease the potential for anterior synechia 
encapsulation. Sizing of the 85] is made easy by a 
flexible haptic design that minimizes pressure 
against ocular tissue. The lens is available in small, 
medium, and large sizes. 
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Model 2100, designed in cooperation with Charles 
Kelman, M.D., is a flexible three-point fixated ante- 
rior chamber lens. The inferior haptic has the same 
accentuated footplates as the 85J, but the superior 
haptic has a single positioning hole to assist with 
insertion. Sizing of the Model 2100 is made simple by 
its flexible design. It is available in small and large 
sizes. 


3M Vision Care 

3M Center 
Building 225-5N-03 
St. Paul, MN 55144 
Tel: (612) 736-3524 





The 3M Multifocal intraocular lens, currently limit- 
ed by U.S. law to investigational use, is designed to 
mimic normal vision and to minimize the chance that 
the person will need bifocals or spectacles after 
cataract surgery. This lens relies on diffractive optics, 
which when used in conjunction with refractive 
optics, evenly distributes light to two focal points— 
one for near vision, the other for distance vision. On 
its posterior side, the 3M lens has a series of diffrac- 
tive rings that are characterized by tiny steps. Cor- 
rection for distance vision is made by conventional 
refraction on the anterior side of the lens. The dif- 
fractive posterior surface gives a second focus, which 
provides for near vision. Contraindications with the 
implant do not differ from those of a conventional, 


e.. 


single focus intraocular lens. Ea, 


31 
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> Surgical Instruments 


American Surgical Instruments Corp. 
806 Burr Oak Dr. 
Westmont, IL 60559 
Tel: (800) 628-2879 (National) 
(312) 986-8032 (Illinois) 





The Capsulorhexis Forceps, introduced by Ameri- 
can Surgical Instruments Corp., allows the surgeon 
to perform a circular-tear capsulotomy. The forceps 
has 11-mm long jaws with a recessed space inbe- 
tween for inadvertant pickup of iris. The triangular, 
sandblasted tips of the forceps is set at a 45-degree 
angle for picking up the anterior capsule. The 
Capsulorhexis Forceps features a round handle that 
facilitates maneuverability to tear the capsule in a 
round fashion. Catalogue no. AE-4394. 





Visitec Co. 

2219 Whitfield Park Dr. 

Sarasota, FL 34243 

Tel: (800) 237-2174 (National) 
(813) 758-1428 (Florida) 





Visitec has introduced a specialized curved design 
retrobulbar needle. The 5019 Retrobulbar Needle 
(Straus) has all the advantages of a retrobulbar injec- 
tion, but has improved safety. The needle is partially 
curved to minimize global penetration and to allow 
easier positioning in the muscle cone. The straight 
end of the distal needle portion is used to minimize 
damage to the optic nerve, optic nerve sheath, and 
blood vessels. The needle is also designed with a 
blunt Atkinson tip. The retrobulbar needle is 25 g x 1 
3/8” (0.51 x 34 mm), and is protected with a specially 
designed sheath and sterile packed. 

Enclosed in the package is the modified two-step 
procedure for using the retrobulbar needle. Visitec 
also offers a videotape and reprints of these proce- 
dures for yoyr safety and proper use. 


» Diagnostic Devices 


The Fresnel Prism & Lens Co. 
Route 1, Box 298-3 

Siren, WI 54872 

Tel: (800) 544-4760 





The Fresnel Prism Trial Set includes seven thin, 
lightweight, acrylic prisms of 12, 15, 20, 25, 30, 35 
and 40 diopters, which are up to 10 the thickness 
and weight of conventional equivalent power prisms. 
Prism rings fit all standard trial frames and clip-ons. 
These features combine to provide quick, convenient 
changes for diagnostic and therapeutic procedures. 
The high optical quality prisms are ideal for evaluat- 
ing potential prospects for fusion and surgical suc- 
cess preoperatively, enhancing surgical results 
postoperatively, fusion stimulus in other muscle 
deficiencies, and alleviating diplopia in sudden- 
onset strabismus. The price of the trial set is $125. 


» Contact Lenses 


Allergan Optical Inc. 
2525 Dupont Dr. 
Irvine, CA 92713 
Tel: (714) 458-5136 


Allergan Optical introduced a bifocal soft contact 
lens that uses high-tech optics and precision manu- 
facturing techniques to provide vision for patients 
with presbyopia. The Hydron Echelon lens, a diffrac- 
tive soft bifocal contact lens, has been cleared for 
marketing in the United States. The lens is easy to fit, 
provides good visual acuity, is comfortable, and can 
be prescribed for a large variety of patients. Diffrac- 
tion splits the light as it passes through the lens’ 
optic zone and provides two distinct near and dis- 
tance focal points. By using principles of diffraction 
to create a full aperture, simultaneous vision lens, 
the Hydron Echelon lens is virtually pupil-size inde- 
pendent. 
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Let Your Fingers 
Do The Talkin 


























designed to fit yo ‘specifications, ‘With your new Call 
System, patient flow will be maximized, meaning max- 
imized profits and patient satisfaction for you. 
< Our consultants analyze your specific application and in 
_ close coordination with you, design and build a system 
ihe will allow you to communicate important messages to 
everyone in your offi¢e, instantly and silently. Our system 
of light signals and annunciators is so flexible that there is 
d a custom solution for every application. A 
~ Choosing from components that are stylishly designed 
to fit any decor we can customize your system to be as 
_ simple as a basic single light signal system or as sophisti- a 
j cated as a multiplex microprocessor driven system. How- 
r, no Ma how SOOP the electronics, uthey are all 






communication at \ 
Klein. 1-800-34 5-1244 0 or rdn PA) 215-356- 3995. 





Diversatronics’ Call System maximizes patient flo 
by silently: 

e Sequencing Patients 

e Prioritizing Patient Sequence 

e Monitoring Of All Physicians, Technicians and Patients 

e Timing Special Applications 

e Signaling For Emergencies And Assistance 

e Signaling Incoming Phone Calls By Type 

e Individual Room ID On Panel 


All of this and much more is available in easy to use systems that 
do not require complicated codes. 


cdiversatronics in. 


620 Parkway, Broomall, PA 19008 
215-356-3995 (In PA) 


We can build a custom system at off-the-shelf prices. 1-800-345-1244 
West Coast Office: 213-820-7870 
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FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 


SQUARE | 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 
DIOPTERS. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
(215) 884-8105 





SED BY: Current Trends in Vitrectomy 
AINT JOHN’S HOSPITAL Vitrectomy for CME 
AND HEALTH CENTER, Approaches to Com ioaticna of Diabetic Retinopath 
SANTA MONICA, CA. e New areetinent Modalities for PVR el 
Current Status of Vitrectomy Instrumentation 
ee $e iiaeaa am ed 

; i in Vitrect 

FACULTY: pecial Techniques in Vitrectomy 


THOMAS HANSCOM, M.D. ROGER NOVACK, M.D. PHYSICIANS DAILY HANDS ON 
JOHN LEAN, M.D. KIRK PACKO, M.D. SESSION INCLUDES COMPLETE 
HILEL LEWIS, M.D. YOSSI SIDIKARO, M.D. 

BROOKS McCUEN III, M.D. PAUL TORNAMBE, M.D. WET LAB 


COURSE DIRECTOR: KENNETH DIDDIE, M.D. 
CENTURY PLAZA HOTEL, LOS ANGELES, CA. 


INFORMATION: SEPTEMBER 15-16, 1989. ADDITIONAL “HANDS-ON 
COURSE FEE $400.00 (RESIDENTS, FELLOWS $200.00) ONLY” SESSION SEPTEMBER 17. 

REGISTRATION DEADLINE AUGUST 15TH. 

CONTACT: CARLA JOHNSTONE (213-829-9034) 18 HOURS C.M.E. CREDIT 


SPECIAL COURSE ADDITION: 
SATURDAY, SEPT. 16, 8:00 A.M. TO 5:00 PM. 
POSTERIOR VITRECTOMY SEMINAR / “HANDS-ON” 


WORKSHOP PLEASE NOTE: 

FOR NURSES AND TECHNICIANS: THE NURSE TECHNICIAN SEMINAR/ 
8 HOURS C.E. WORKSHOP IS LIMITED TO 40 

- VITRECTOMY SURGERY PARTICIPANTS. 


* FLUID GAS EXCHANGE PROCEDURE , 
+ FRAGMENTATION REGISTRATION: 


* TROUBLE SHOOTING FEE: $150.00 

ee FSA SESSION DEADLINE: AUGUST 1, 1989 
FACULTY: i 
EVA QUIJANO, R.N. INFORMATION: 


RON HUENEKE, C.O.R.T. CARLA JOHNSTONE: (213) 829-9034 
DAVID KANTOR 
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Es linical Advances for the Practicing Ophthalmologist 


Date/Location Objectives 
September 15-16, 1989 
Hyatt Regency-Lexington 
Lexington, Kentucky 


Course Co-Directors 
Rick D. Isernhagen, M.D. 
Bruce H. Koff ler, M.D. vitreoretinal disorders. 
Program Highlights 
Cataract Surgery 
e ECCE techniques 
e IOL update 


Guest Faculty 

Emily Y. Chew, M.D., 
Baltimore 

Jack Hartstein, M.D., 
St. Louis 

John D. Hunkeler, M.D., 
Kansas City 

Robert P. Murphy, M.D., 


Plastics 


Baltimore surgical treatment 
John W Shore, M.D., e Blepharoplasty surgery 
Boston è Lacrimal surgery 
C. William Simcoe, M.D., Cornea 
Tulsa è Pre and post cataract astigmatism 
è Update on Excimer laser 
Lexington Faculty è Refractive surgery 


Retina 
® Retinal vascular diseases 
® Macular disease 


John W Collins, M.D. 

Rick D. Isernhagen, M.D. 
Bruce H. Koffler, M.D. 
William N. Offutt, IV, M.D. 


William J. Wood, M.D. e Vitreoretinal surgery 


This one and one-half day program will 
provide the practicing ophthalmologist 
with an updated, practical approach to 
recent advances in the management of: 
cataracts, diseases and surgery of the 
ocular adnexa, anterior segment, and 


e Phaco and small incision surgery 
e Complications and problem solving 


© Update on eyelid malposition and 


® Fndi yphthalmitis and trauma 


Registration 
PIRI A E EEE a 
Residents, Fellows ..............$ 75.00 


Concurrent Affiliated Courses 
e Friday, September 15, 1989 
Clinical Update for Ophthalmic Nurses 
and Technicians 
è Saturday, September 16, 1989 
Contact Lens Update 


Recreation 
è Spouse seminar on thoroughbred horse 
industry and tour of horse farms. 
e Golf, tennis, swimming, health club 
è Cocktail reception and dinner at Iroquois 
Hunt Club 
¢ Thoroughbred horse sales 


Sponsor 
The Center for Advanced Eye Surgery 
Humana Hospital - Lexington 


Information/Registration 
Jennifer Sharp 
Humana Hospital - Lexington 
150 N. Eagle Creek Drive 
Lexington, KY 40509 
PH: (606) 268-3754 


The Center for Advanced Eye Surgery 


<alumana Hospital — Lexington 

















The Combined Meeting of the 
Egyptian Society of Ophthalmology 
and the 
Saudi Ophthalmological Society 
in collaboration with 
The Pan Arab Council of Ophthalmology 
14-18 February 1990 
Cairo, Egypt 


In the land of the wonders, known as the Bride of the Nile, an 
informative scientific meeting led by distinguished ophthalmol- 
ogists from Europe, The United States and the Middle East, will 
feature courses, didactic lectures and workshops in ophthal- 
mology with special emphasis on recent advances in patients 
management and refractive surgery. 






















For further information and registration, write to: 










Professor M. H. Ibrahim 
10 Suiz Canal Street 
Al Mohandiseen 
P.O. Box 300, Imbaba, Guiza 

EGYPT 


Telex No: 22041 AKEF UN 













FAX No: (202) 3480944 







Social Programme will include optional tours to: 


1. Luxor and Aswan 3. Red Sea (Horgada) 
2. Pyramids Museums 4. Islamic Museums 
5. Sinai 











WASHINGTON UNIVERSITY 


DEPARTMENT OF 
OPHTHALMOLOGY 


POSTGRADUATE WEEKEND 
September 22 & 23, 1989 


On Friday, September 22, The Retina Research 
and Development Foundation will sponsor the 
6th Annual Visiting Professor Lectureship Series 
with guest speaker, Lawrence Yanuzzi, M.D. 


On Saturday, September 23, The Department 
of Ophthalmology will give the 1st Annual Up- 
date Course featuring what is ‘‘hot and new” 
from our subspecialties for the general ophthal- 
mologist. 





No charge for Friday’s program; the fee for the 
Saturday Update Course is $100. 


For registration form, contact: 


Ms. Kathy Ryan 
(314) 362-5722 


August, 1989 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JouRNAL. Use 81⁄2 X 11-inch 
heavy white paper with a 1%2-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use acronyms or abbrevi- 
ations, except for standard measurements. Do 
not use vertical lines or underlining anywhere 
in the text. In the upper right-hand corner, 
identify each page with a number, first author's 
name, and an abbreviated title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces) in the upper right hand corner, 
and each author’s name with the highest aca- 
demic degree. The departmental affiliation of 
each author and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. The name and mailing 
address of the author to whom requests for 
reprints should be directed must be indicated. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
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illustration number, an arrow indicating the 
top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6% inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Tables must be double spaced. Each table 
must be titled and numbered consecutively 
according to its appearance in the text. Vertical 


lines should not be used. Abbreviations must 
be explained in a footnote. 


Proofs 

A copy of the edited typescript is sent to the 
corresponding author. Corrections must be 
clearly indicated in red ink. Each author query 
must be answered. Alterations can be mini- 
mized by careful initial preparation of the man- 
uscript. Edited typescripts must be returned to 
the Manuscript Editor within 48 hours of re- 
ceipt. Illustration and table proofs are mailed 
several weeks after receipt of the edited type- 
script. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 


August, 1989 
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AJO CLASSIFIED ADVERTISING 









RATES: Non-dispiay advertisements—-$30.00 per 









to appear. 







POSITIONS AVAILABLE 


MEDICAL OPHTHALMOLOGIST: Wanted to complement a general and a pediat- 
_. fic ophthalmologist. Practice located in the Hudson River region of New 
York State. No weekends or emergency call. Optometric and C.0.T. sup- 
< port. Send C.V. and references to Box 092 AJO. 






| OPHTHALMOLOGIST: Share the advantages of joining an established 
5 ee multispecialty staff model HMO. Rhode island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 

‘owl embership. Supportive medical and administrative staff, 
















portunities, and liberal fringe benefits. For further informa- 
on contact: Medical Director, Rhode Island Group Health Association, 
Two Davol Square, Providence, Ri 02903. 













OPHTHALMOLOGISTS 


Cornea, pediatrics, plastics, and retina. Full-time, tenure-track posi- 
-tion available for Board-certified or -eligible M.D. to assist in teaching 
residents in ali phases of training and participate in supportive role in 
_ other faculty research. Academic rank and salary commensurate with 
xperience. BEI is an AA/EOE. Send C.V. to: David J. Schanzlin, M.D., 
lief Executive Officer, Bethesda Eye Institute, 3655 Vista Avenue, 


‘St. Louis, MO 63110. 



















idwest setting desires another associate. Superb opportunity with the lat- 
facilities and approaches with academic affiliation. Send resume in con- 
fence to Box 080 AJO. 









3 IMMUNOLOGIST 

time position available for Ph.D. with at least two years of post- 

oral experience and NiH-grant support. Candidate will participate 

“collaborative research programs at institute. BEI is an AA/EOE. 
K : David J. Schanzlin, M.D., Chief Executive Officer, 

da Eye institute, 3655 Vista Avenue, St. Louis, MO 63110. 













| À pi issue. Display advertisements—$95.00 per | inch, ‘per issue. 
_ Classified advertising is non-commissionabie. Payment must accompany order. i | 


__ RESPONSES TO BLIND BOX ADS: Address responses to Box 
North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 


Ni L VITREOUS SURGEON: Busy retina practice with a major metropolitan OPHTHALMOLOGIST: 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES . . . 
AJO CLASSIFIEDS GET RESULTS! 





: Display ads have a ruled border around the copy. Copy with more than 40 words will be 


at} AT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


E - DEADLINE: Classified ads must be received by the 25th of the month, two months before the month in which the ad is 


———_— AJO, American Journal of Ophthalmology, 435 







The Ochsner Clinic has expanded to a university community with a 
metropolitan population of 560,000 providing outstanding cultural op- 
portunities. A position is available in a growing department of Ophthal- 
mology. Fellowship training is desirable. Opportunities for clinical re- 
search. Candidates for consideration must have board certification/ 
eligibility and at least one of the following: Academic honors; Excellent 
rating in an outstanding training program; Demonstrated ability to pro- 
vide a superior level of care. interested individuals should forward CV 
to: 











Charles M. Kantrow, Jr., M.D. 
18777 Medical Center Dr. 
Baton Rouge, LA 70816 







ANESTHESIOLOGIST 


Ophthalmologic anesthesiologist needed to lead section at Barnes 
Hospital. Send inquiries and curriculum vitae to: William D. Owens, 
M.D., Department of Anesthesiology, Washington University School of 
Medicine, 660 South Euclid Avenue, St. Louis, Missouri 63110. An 
equal opportunity employer. 





With pediatric subspecialty to join growing practice in 
S.W. Florida coastal city. Association leading to partnership. Reply to: 
15 Crossroads, Box 321, Sarasota, FL 34239. 





RETINA 


Busy ophthaimic group practice with rapidly expanding retinal case- 
load seeks additional associate with subspecialty fellowship or interest 
in retina. State-of-the-art clinical eye center with approved freestand- 
ing ophthalmic surgical and laser facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Baltimore, Wash- 
ington, Philadelphia, and New York City. Reply to Box 104 AJO. 














OREGON 


Immediate opening for general ophthal- 
mologist with multi-specialty group in 
beautiful Pacific Northwest. Position pro- 
vides opportunity to practice truly signifi- 
cant ophthalmic medicine and surgery in 
vigorous, congenial group of eight within 
the Kaiser Permanente program, North- 
west Region. Competitive salary and com- 
prehensive benefits package, including 
generous pension program, sabbatical 
leave and professional liability coverage. 
Forward inquiry and CV to: 


Fred M. Nomura, M.D. 
Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Avenue 
Portland, Oregon 97227 


WEST TEXAS 


Competent, energetic ophthalmologist needed to associate with busy 
general ophthalmologist. State-of-the-art practice with Medicare ap- 
proved ASC unopposed drawing area. 250K guarantee over first 2 
years plus productivity bonus. High surgery volume with unlimited 
growth potential leading to partnership. Please send C.V. and refer- 
ences to Box 102 AJO. 


SOUTHWEST FLORIDA 


Prestigious, progressive ophthalmology practice with free-standing 
ASC has opportunities available for BE/BC ophthalmologists. Seeking 
sub-specialists in retina, pediatric, neuro, plastics and glaucoma. We 
offer generous Compensation plus additional incentives. Excellent op- 
portunity for the right candidate. Please send C.V. to: Box 100 AJO. 


DUKE UNIVERSITY EYE CENTER 


A full-time position is available for a board eligible or board certified 
ophthalmologist with training and experience in uveitis coupled with an 
interest in corneal and external diseases. Applicants should have a 
desire to participate in an active clinical service and concurrently be 
willing to teach and devote up to 50% of their time to research in the 
immunobioiogy of the eye. Academic position commensurate with 
credentials. Inquiries should be addressed to: 


Robert Macherner, M.D. 
Professor and Chairman 
Department of Ophthalmology 
Duke University 
Box 3802 DUMC 
Durham, NC 27710 
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VITREO-RETINAL FELLOWSHIP 


UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER, CANADA 


1 year, commencing July 2, 1990 


Fellowship to include extensive vitreous 
and retinal surgical experience, laser 
photocoagulation, fluorescein angiogra- 
phy, ultrasonography and clinical research 
projects. 


Send Curriculum Vitae to: 


A. L. Maberley, M.D., W. H. Ross, M.D. 
Department of Ophthalmology, U.B.C. 
2550 Willow Street 
Vancouver, B.C., Canada, V5Z 3N9 
(604) 875-4299 


OPHTHALMOLOGISTS: BC/BE for Northern California Kaiser 
Permanente. Openings in Santa Rosa, Fremont, Fresno, 
Santa Clara and Stockton offering urban, suburban or rural 
lifestyle. Members of our large, multispecialty group earn a 
highly competitive salary and excellent benefits; scheduled 
time off, including educational leave; malpractice insur- 
ance; substantial retirement program. Our physicians are 
free to concentrate on quality healthcare, without the bur- 
dens of managing a practice. To join our successful, grow- 
ing medical group, send CV to: Richmond Prescott, M.D., 
Physician Recruitment Services, Dept. SRO-AJO, The Per- 
manente Medical Group, Inc., 1814 Franklin, 4th Floor, 
Oakland, CA 94612, (415) 987-4949. EOE. 


MEDICAL RETINA/LASER 


Vitreoretina! group practice in the Southeast has a full-time position 
for a physician to provide full medical retinal/laser/retinal diagnostic 
services for the main office of a five physician retina subspecialty 
group active in high quality tertiary referral care, research, publication, 
and resident education. Will provide training if necessary. Salary nego- 
tiable. Send complete CV to: Box 106 AJO. 








OPHTHALMOLOGIST 
Navajo Nation Health Foundation in Ganado, Arizona is seeking a medi- 
cal ophthalmologist part-time minimum per month or full-time to con- 
tinue and build the first non-federal practice on the reservation. Join 
staff of nine primary-care physicians providing services to Native 
Americans in the high desert country of the Colorado Plateau. Send 
curriculum vitae to: Cathy P. Carpenter, M.D., Medical Director, Sage 
Memorial Hospital, P.O. Box #457, Ganado, AZ 86505. 























nt o Ophthalmology at George Washington University 
r is recruiting full-time faculty members with expertise in 
general ophthalmology and oculopiastics. Candidates 
certified or qualified with established competence in 
resident training. An established record of research is 





(sl 


Doheny Eye Institute 


"Controversies in Ophthalmology" $ _ 
21st Annual Doheny Meeting a 


et ‘candidates should contact: 


Mansour F. Armaiy, M.D. 

Professor and Chairman 
Department of Ophthaimology 
George Washington University Medical Center 
2150 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037 


George Washington University is an equal opportunity employer. 





Date: September 21, 22, 1989 






Course Director: Ronald E. Smith, M.D. 


Guest Faculty: 


John W. Chandler, M.D. Ronald G. Michels, M.D. 


PHTHALMOLOGIST: Unique opportunity to establish orivate practice in a pro- 





essive rural medical community in the upper midwest. Designated Hospi- Madison, Wisc. Baltimore, Md. 
Regional Referral Center with “state-of-the-art” diagnostic and treatment David A. Lee, M.D. George L. Spaeth, M.D. 
equipment, and support staff available. Excellent educational and recre- Los Angeles, Ca. Philadelphia, Pa. 
) ational opportunities. Send C.V. to Box 108 AJO. 
Doheny Eye Institute Faculty: 
George Baerveldt, M.D. Jan McDonnell, M.D. 
Mark Borchert, M.D. Peter McDonnell, M.D. 


Don S. Minckler, M.D. 

A. Linn Murphree, M.D. 
Richard R. Ober, M.D. 
Narsing A. Rao, M.D. 
Stephen J. Ryan, M.D. 
Alfredo A. Sadun,M.D.,Ph.D. 
James Salz, M.D. 

Ronald E. Smith, M.D. 
Kenneth W. Wright, M.D. 


Steven E. Feldon, M.D. 
Donald A. Frambach, M.D. 
George T. Frangieh , M.D. 
Ronald Green, M.D. 

Dale K. Heuer, M.D. 

John A. Irvine, M.D. 

John S. Lean, M.D. 

Peter E. Liggett, M.D. 
James T. Martone, M.D. 


NORTH CAROLINA: Very successful solo seeks BE/BC ophthalmologist 
with sub-specialty interest in either glaucoma, cornea, or retina. Excel- 
tent salary and benefits, partnership potential. 





7 CENTRAL PA: Highly regarded, state-of-the-art total eye practice seeks 
retina specialist. Currently generating over 400K/yr in retina, with ex- 
cellent growth potential. Excellent salary and bonus. 


For further information about these and other practice opportunities, 
please call Michael Parshall at 1-800-441-0737; in PA (215) 828-3888 
{> or send C.V. to THE HEALTH CARE GROUP, 140 W. Germantown Pike, 
|. Suite 200, Plymouth Meeting, PA 19462. 


Course Content: : 
The 21st Annual Doheny Meeting will provide an update on con- E 
troversies in ophthalmology today. Clinically oriented discus- ia 
sion of current topics will include anterior segment and posterior 








OPHTHALMOLOGIST: Personable and of highest integrity sought for a long 
~ established, prestigious practice in San Diego. Please send C.V. and photo 
to Anderson Eye Institute, 3939 Third Avenue, San Diego, CA 92103. 


ASSOCIATE WANTED: For general ophthalmology practice in Rhode Island. If 
interested contact Edward P. Andersen, M.D., 283 Pond St., Woonsocket, RI 
02895-3293. Tel. (401) 769-6323. 


_ |. WANTED: Vitreo-retinal surgeon to join incorporated soloist in vitreo- 

“| = retinal practice. Active surgical volume with opportunity for additional 

. growth. Require experience in retinal detachment repair, vitreous sur- 

gery, photocoagulation, ultrasonography, fluorescein angiography. 
Competitive salary and benefits. Apply Box 110 AJO. 


RETINAL/VITREOUS OR 
PEDIATRIC/STRABISMUS 


= Two BC ophthalmologists with strong academic backgrounds seek fel- 
_ lowship trained ophthalmologist to establish second subspecialty de- 
.° partment. Ultra modern eye institute. 8,500-square-foot office with 
< twelve refracting lanes. Adjoins medical center. Some general oph- 
> thalmology while building subspecialty practice. Arrangements are 
os i flexible, full or part-time, salary and production incentive. For special 
= needs such as family, exemption from routine after hours call consid- 
3 , ered. Partnership available. Stable, diverse economy in beautiful met- 
ai midwest city. Send photo and C.V. to Box 028 AJO. 





segment problems. 


Special Guest Faculty: 
Doheny Lecture: 
"Surgical Management of 
Macular Holes" 

Ronald G. Michels, M.D. 


Irvine Lecture: | 
"Controversies in the Treatment 
of Viral Keratitis” 

John W. Chandler, M.D. 


Los Angeles Society of Ophthalmology Lecture: 
"Diagnosis and Management of Patients with Narrow 
and Closed Angle Glaucoma" 

George L. Spaeth, M.D. 


Registration Information: 


Practicing Ophthalmologists $375 
USC /Doheny Voluntary Faculty & Alumni $187 
Ophthalmology Fellows & Residents $100 
Retired Physicians $100 
Ophthalmic Nurses & Technicians $100 


Credit Information: 
14 AMA/CMA Category I Credit Hours 
7 JCAHPO Credit Hours 
14 BRN Credit Hours; Provider Number 06342 


Location: 

Doheny Eye Institute 

1355 San Pablo Street 

Los Angeles, California 90033 


Information: 

Dave Carpenter, Coordinator CME 
1355 San Pablo Street 

Los Angeles, California 90033 
213/224-5580 
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OPHTHALMOLOGISTS —DENVER 
Corneal/Glaucoma Subspecialists 


-BE/BC OPHTHALMOLOGIST, MID OHIO VALLEY: First associate to jo 


retina. Salary and malpractice insurance for one year leading to full 


solo practitioner in practice consisting of cataracts, glaucoma and me adic 
partne 


| Plymouth, MA 02360. 


Positions available for general ophthalmologists with corneal or glau- 


coma subspecialties. The Kaiser-Permanente Medical Care Program, 


= located at the foot of the Rocky Mountains in Denver is a 250 multispe- 
_-» Glalty physician group with nine general ophthalmologists serving over 
: -= 200,000 patients in the Denver Area. Generous benefits including pro- 
© fessional liability insurance. 

< For additional information, please contact: 


V. A. LaFleur, M.D. 

Associate Medicai Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 


RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser-Permanente Medical Care 
Program at the foot of the Rocky Mountains in Denver. 250 multispe- 
cialty physician group with nine general ophthaimologists serving 
200,000+ patient population will provide interesting vitreo-retinal 
practice. Generous benefits including professional liability insurance. 
For additional information, please contact: 


V. A. LaFleur, M.D. 

Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 
EOE 


PEDIATRIC OR GENERAL OPHTHALMOLOGIST 


East Coast: Enchanting New England coastline community. Dynamic 
caring practice seeks Pediatric Ophthalmologist, or General Ophthal- 
mologist with strong interest in children, to assume established pediat- 
ric ophthalmology position. Further interest in ophthaimic plastics also 
desirable. Contact Katie Murphy (508-746-8623) 177 Sandwich Street, 





from Universal Studios prov 
tact (305) 931-4546. 


ship opportunity. Send CV, references and photo to Box 105 AJO. 


ASSOCIATE IN OCULAR VASCULAR DISEASES 


The Ocular Vascular Service of the Department of Ophthaimology, 
University of lowa, College of Medicine, has an opening for an ophthal- 
mologist at the associate level, beginning July 1, 1989. The candidate 
must have had a residency in ophthalmology and preferably boards in 
ophthalmology or equivalent certification from abroad. Research ex- 







perience in ophthalmology, preferably in retinal or vascular disorders, — Speed 


is highly desirabie. 


The University of lowa is an equal opportunity and affirmative action 


employer. Minorities and women are encouraged to apply. Interested 


persons are invited to direct inquiries and submit vitaes with names of os 


three references to: S. S. Hayreh, M.D., Ph.D., D.Sc., Department of 
Ophthalmology, University of Iowa Hospitals, lowa City, lowa 52242. 


CENTRAL FLORIDA: Medical office complex seeks MD’s specializing in opt í 
thaimology, pediatrics and other specialties. Prime Orlando location across -= 
iding opportunity to build strong practice. Con- ` 


FELLOWSHIPS 










FELLOWSHIP IN ADULT PEDIATRIC NEURO-OPHTHALMOLOGY, OR- ` 


BIT, AND OCULOPLASTIC SURGERY: The one-year program offers in-. 
depth experience in diagnosis and treatment. The fellow will undertake: 
a research program. Next opening, July 1990. Application deadline: 


September 30, 1989. Contact Jonathan D. Wirtshafter, M.D., Professor — 
and Program Director, Department of Ophthalmology. University of - 


Minnesota Medicat School, Minneapolis, MN 55455. (612) 625-4618. 
An equal opportunity employer. 


FIESTA AMERICANA PLAZA CANCUN & VILLAS 


CANCUN, MEXICO 


COURSE DIRECTOR: RUDOLPH M. FRANKLIN, M.D. 






, LSU EYE CENTE 
3 OPHTHALMOLOGY 
UPDATE 


January 14-19, 1990 











Hurricane Gilbert caused so much damage last year to Cancun that we 
postponed our 4th Update. Cancun has now been completely rebuilt, and the 


hotels and meeting facilities are sparkling. Join us for an update on diabetic - 


retinopathy and macular degeneration, their laser and surgical treatments; 
endophthalmitis, its diagnosis and treatment; refractive surgery, corneal 


curvature and excimer laser approaches to correction; cataract, surgical 








techniques and new designs; oculoplastics, ptosis correction and blepharo- | 


plasty; collagen shields, EGE, new drugs and dry eye treatment. 


LSU EYE CENTER FACULTY: 
Herbert E. Kaufman, MD Marguerite B. McDonald, MD 
Rudolph M. Franklin, MD Gholam Peyman, MD 
Stephen D. Klyce, PhD Darrell E. Wolfley, MD 


CME credits will be awarded. 


For further information on registration and housing, please clip and mail to: Emily 
D. Varnell, LSU Eye Center, 2020 Gravier Street, Suite B, New Orleans, LA 70112 
USA. Phone: (504) 568-6700 extension 336. 


Please send me information concerning the 1990 LSU Eye Center Ophthalmology 
Update. 


‘ 
NAME an a ape pi A LH A APU RI RE AENA nsec AAAA AE AAEE gn EEA iS CHAN aa paana BREAN SRA amanea aa AA top AOAN eA ene Nite AAAA AAAA RELIES PRY SOR ONEA 


ADDR Seeon ee ree eee pee 











MAY 24-27, 1990 
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ORLANDO, FLORIDA 


TOPICS MODERATORS 

Pediatric Ophthalmology Marshall Parks, M.D. 

Neuro-Ophthalmology Alfredo Sadun, M.D., Ph.D. 

Cornea L. Michael Cobo, M.D. 

Glaucoma Richard Simmons, M.D.— Richard Parrish, M.D. 

Cataract Walter Stark, M.D. — Juan Batlle, M.D. 

Retina Hilel Lewis, M.D. —~ Mark Blumenkranz, M.D. 
Gary Abrams, M.D. — Bradley Straatsma, M.D. 
Don H. Nicholson, M.D. — Stanley Chang, M.D. 

Plastics David Tse, M.D. 
PROGRAM DIRECTOR 





obtained at the Hyatt Regency-Grand Cypress Hotel. 


Eduardo Alfonso, M.D. 


This program is designed to enhance and review clinical knowledge in ophthalmology by providing a three-day symposia. 
Approximately 50 national and international speakers will review and present new advances in their areas of clinical 
expertise. Registration fee includes ail lectures, course materials, coffee breaks and reception. Special rates have been 


The University of Miami School of Medicine designates this continuing medical education activity for twenty (20) credit 
hours in Category 1 of the Physician’s Recognition Award of the American Medical Association. 


For further information please contact: Bascom Palmer Eye institute, P.O. Box 015869, Miami, Florida 33101. 


Telephone: 305/326-6099. 





VITREO-RETINAL 
FELLOWSHIP 


Carolina Retina Clinic 
Raleigh, North Carolina 


Clinical & Surgical Applications 1990 


Written inquries only with current C.V. and photo to: 


Mr. Alen V. Voorhees, Jr. 
c/o Philip L. Martin, M.D. 

_ Carolina Retina Clinic 
3320 Executive Drive, Suite 210 
Raleigh, North Carolina 27609 
(919) 872-0572 


POSITIONS WANTED 


MASSACHUSETTS: Experienced British qualified ophthalmologist seeks posi- 

| tion as medical ophthalmologist/medical retina specialist. License Massa- 
chusetts. FRCS. ECFMG. FLEX. Not BE/BC. Fluent English/Spanish. C.V. on 
request. For prompt reply write Box 058 AJO. 


MEDICAL OPHTHALMOLOGIST: Wishing to relocate in Massachusetts would 
an peas det yale busy surgical practice seeking full-time associate. Replies 
Fa opus ie 








Do you need a locum tenens ophthalmologist to work a week or 
longer anywhere in the United States? Each ophthaimologisi af- 
fillated with CompHealth has been carefully screened. Contact 


CompHealth at 1-800-354-4050 (in GA 404-391-9876), or write 
us at 5901 Peachtree Dunwoody Road, Suite C-65, Atlanta, GA 
30328. 





CANADIAN-TRAINED: Ophthalmologist presently undergoing post-graduate 
training in external diseases in the states seeking a clinical position in Chica- 
go starting July 1990. Please reply to Box 107 AJO. 


POSITION WANTED: Mature, 48-year old, board-certified ophthalmologist. Ret- 
inal fellowship. Published. Desires coastal Southern California or Hawaii. 
C.V. on request. Partnership desired. Respond to Box 112 AJO. 


EQUIPMENT WANTED 


DOCTORS: Don't throw your equipment away. We pay top dollar for your equip- 
ment. We buy, sell, service optical equipment. Write or call your list of 
inventory to: Belirose Refracting Equipment Company, 3734 Oakton St, 
Skokie, IL 60076-3444, (312) 675-2300. 


PRACTICES FOR SALE 


MT. PLEASANT: Rural/College town offers active OPHTHALMOLOGY PRAC- 
TICE. Good financial and career opportunity for right doctor. Loyal, compe- 
tent staff will remain. Strong and smooth transition. CALL PROFESSIONAL 
miles SALES, INC., 27208 Southfield, Lathrup Village, MI 48076. (313) 

«7336. 


MISCELLANEOUS 


DUKE-ELDER’S “SYSTEM OF OPHTHALMOLOGY’: Complete set in excellent 
condition. Asking $600.00. Contact H. C. Holley Jr., 3906 Annandale Rd., 
Annandale, VA 22003, or call. (703) 256-6840 and leave message. 


August, 1989 
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PRESENTS THE 


THIRD NORTH AMERICAN COURSE 
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® .. : : 
Ocufen (flurbiprofen sodium) 0.03% 
Liquifilm® sterile ophthalmic solution 
INDICATIONS AND USAGE 
Ocufen is indicated for the inhibition of intraoperative miosis. 


CONTRAINDICATIONS 
Ocufen is contraindicated in epithelial herpes simplex keratitis 
(dendritic keratitis) and in individuals who are hypersensitive 
to any components of the medication. 


WARNINGS 

With nonsteroidal anti-inflammatory drugs, there exists the 
potential for increased bleeding due to interference with throm- 
bocyte aggregation. There have been reports that Ocufen may 
- cause bleeding of ocular tissue (including hyphemas) in conjunc- 
_ tion with ocular surgery. 

- There exists the potential for cross-sensitivity to acetylsalicylic 

acid and other nonsteroidal anti-inflammatory drugs. Therefore, 
caution should be used when treating individuals who have previ- 


| ously exhibited sensitivities to these drugs. 


PRECAUTIONS 
. General: Patients with histories of herpes simplex keratitis should 
be monitored closely. Ocufen is contraindicated in patients with 
active herpes simplex keratitis. 


Wound healing may be delayed with the use of Ocufen. 


It is recommended that Ocufen be used with caution in surgical 
patients with known bleeding tendencies or who are receiving 
other medications which may prolong bleeding time. 


Drug interactions: Interaction of Ocufen® (flurbiprofen sodium) 
0.03% Liquifilm?® sterile ophthalmic solution with other topical 
ophthalmic medications has not been fully investigated. 


Although clinical studies with acetylcholine chloride and animal 
studies with acetylcholine chloride or carbachol revealed no inter- 
ference, and there is no known pharmacological basis for an inter- 
action, there have been reports that acetylcholine chloride and 
_ carbachol have been ineffective when used in patients treated 

< with Ocufen. 


Carcinogenesis, mutagenesis, impairment of fertility: Long- 
term studies in mice and/or rats have shown no evidence of car- 
cinogenicity or impairment of fertility with flurbiprofen. 


Long-term mutagenicity studies in animals have not been 
performed. 


Pregnancy: 

Pregnancy category C., Flurbiprofen has been shown to be 
embryocidal, delay parturition, prolong gestation, reduce weight, 
and/or slightly retard growth of fetuses when given to rats in daily 
oral doses of 0.4 mg/kg (approximately 185 times the human daily 
topical dose) and above. There are no adequate and well- 
controled studies in pregnant women. Ocufen should be used 
during pregnancy only ifthe potential benefit justifies the poten- 
tial risk to the fetus. 


Nursing mothers: Ít is not known whether this drug is excreted 
in human milk. Because many drugs are excreted in human milk 


_| and because of the potential for serious adverse reactions in 


~ nursing infants from flurbiprofen sodium, a decision should be 
made whether to discontinue nursing or to discontinue the drug, 
taking into account the importance of the drug to the mother. 


Pediatric use: Safety and effectiveness in children have not been 
established. 


ADVERSE REACTIONS 
The most frequent adverse reactions reported with the use of 
Ocufen are transient burning and stinging upon instillation and 
other minor symptoms of ocular irritation. 


Increased bleeding tendency of ocular tissues in conjunction with 
ocular surgery has also been reported. 


-  ALLERGAN PHARMACEUTICALS 


| n A Division of Allergan, Ine, Irvine, CA 92713 


©1989 
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Copies of 

articles from this 
publication are 
now available from 


UMI Article 
Clearinghouse. 


For more information about the 
Clearinghouse, please fill out and mail 
back the coupon below. 





The UMI Article Clearinghouse offers articles from 
more than 11,000 copyright-cleared periodicals in a 
wide range of subjects. You can place your orders 
electronically, as well as by phone, mail, and tele- 
facsimile. For more information, please complete 
and mail this coupon to UMI Article Clearinghouse, 
300 North Zeeb Road, Box 11, Ann Arbor, MI 48106 
USA. Or call toll-free for an immediate response: 
800-521-0600. From Alaska and Michigan call col- 
lect 313-761-4700. From Canada, call toll-free 
800-343-5299. 


YES! I'd like to know more about UMI Article 
Clearinghouse. 


Company/institution . ee ene See Came 
TNO SS o fn AA tt et 
CIR State Za es da 

Telephone (ee oe, 


UMI 


A Bell & Howell Company 
300 North Zeeb Road 
Ann Arbor, MI 48106 USA 











One lens now does it all, 
providing both magnification and a large field of view! 


The new Volk Pan Retinal Lens 2.2 revolutionizes With both good magnification and an extremely large 
_ pinocular indirect ophthalmoscopy by combining de- field of view, the Volk Pan Retinal Lens 2.2 is suitable 
sirable features of both the 20 Diopter and 30 Diopter for practically every examination procedure, including 
-enses into one single lens. small pupil indirect ophthalmoscopy and can be used 


With Volk’s new patented design that stabilizes with ail indirect ophthalmoscopes. 

»wetinal image size over the entire visual field, the an- The 52mm Volk Pan Retinal Lens 2.2 is available in 
jular extent of the field produced by this lens is in- both Clear and Volk Yellow Retina Protector glass, and 

creased to 56°, along with magnification comparable features the highest efficiency and most durable broad 

+o that of the 20 Diopter lens. band, multi-layer, Anti-Reflection coating available. 





ae y Exclusive 
- Manufacturer NOM. OPTICAL / 7893 ENTERPRISE DRIVE, MENTOR, OHIO 44060 / A 942-6161 
on MADE IN THE UNITED STATES OF AMERICA 
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= ALLERGAN PHARMACE 


se see brief summary of prescribing inf 





